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Avermectin and Avermectin monosaccharide substituted in the 4"- and 4 -position 
respectively 

The present invention relates in particular to certain avermectin and avermectin 
monosaccharide derivatives, processes for preparing such derivatives, intermediates in the 
5 preparation of such derivatives, and the use of certain derivatives controlling pests. 

Certain macrolide compounds for controlling pests are known. However, the biological 
properties of these known compounds are not entirely satisfactory, and, as a consequence, 
there is still a need for providing further compounds having pesticidal properties. 

10 

m 

It is found that certain desoxy derivatives of avermectin and avermectin monosaccharide, 
having a hydrocarbyl group or substituted group thereof on the 4" or 4* position, are useful 
in controlling pests, in particular pests that are harmful to crop plants and to its propagation 
material, such as representatives of the class insecta, the order Acarina and the class 
1 5 nematoda. 

Accordingly, in a first aspect, the present invention provides a compound of the formula (I) 




(I), 
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wherein the bond between carbon atoms 22 and 23 indicated with a broken line is a single 
or double bond, 

m is 0 or 1 , 

5 Rt represents a C r C 12 alkyl, Ca-C B cycloalkyl or C^C ls alkenyl, group, 

R 2 represents a hydrocarbyl group or a substituted hydrocarbyl group, and 

R 3 and Ra represent, independently of each other, hydrogen or a chemical constituent, or 
either R 2 and R3 together or R 3 and R* together represent a three- to seven-membered 
alkylene or a four- to seven-membered alkenylene bridge, for each of which at least one, 
10 preferably a, CH 2 group may be replaced by O, S or NFfe. where R* represents hydrogen or 
a hydrocarbyl group or a substituted hydrocarbyl group; or, if appropriate, an E/Z isomer 
and/or diastereoisomer and/or tautomer of the compound of formula (I), in each case in 
free form or in salt form. 

1 5 The symbol e represents that the configuration of the carbon atom at the 4 7 - or 4"-position 
is (S) or (R). 

In a second aspect, the present invention provides a process for preparing a compound of 
formula (I) 
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,3- 




wherein R z , R 3 , R*, the bond between the carbon atoms 22 and 23 and m are as 
defined the first aspect, comprising the steps of: 



5 (i) synthesising a compound of formula (a) 



o 




wherein Ri, the bond between the carbon atoms 22 and 23 and m are as defined for 
formula (I) in the first aspect and Q is a protecting group; 
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(ii) reacting a disulfide, an aliphatic or aromatic phosphine and a compound of formula (a) 
to yield a sulfenimine derivative of the compound of formula (a); 



(Hi) oxidising the sulfenimine derivative of the compound of formula (a) to yield a sutfinimine 
5 derivative of the compound of formula (a); 



(iv) reacting an organometallic reagent having the R 2 group with the sulfinimine derivative of 
the compound of formula (a) to yield a desoxy — sulfanamide - hydrocarbyl derivative of the 
compound of formula (a); and 

10 

either 

(va) removing the sulfinyi group and protecting group Q either in one step or one after 
another to yield a compound of formula (I), where R 3 and Ha each represent hydrogen, or 

(vb) removing sulfinyi group alone, carrying out reactions on one or more of R 2 , R3 and Ra 
1 5 groups to modify the group and then removing the protecting group Q to yield a compound 
of formula (1). 



In a third aspect, the present invention provides a process for preparing a compound of 
formula (I) 
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wherein Ri, R 2f R 3l FU, the bond between the carbon atoms 22 and 23 and m are as 
5 defined in the first aspect, comprising the steps of: 
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wherein r,, the bond between the carbon atoms 22 and 23 and m is as defined for formula 
(I) in the first aspect and X is H or Q, where Q is a protecting group; 

(ii) reacting N-Rahydroxylarnine or salt thereof with a compound of formula (0) to yield a 
5 nitrone derivative of the compound of formula (P); 

either 

(iiia) reacting an organometallic reagent having the R 2 group with nitrone derivative of the 
compound of formula (P) to yield a desoxy — N-F^hydroxyamino - hydrocarbyl derivative of 
10 the compound of formula (p), where R*. is as defined for formula (I) of the first aspect, or 

(nib) reacting an alkene or an alkyne derivative with the nitrone derivative of the compound 
of formula (P) to yield a desoxy — N-isoxazolidine derivative or 2,3-dihydro-isoxazole 

derivative respectively of the compound of formula (P); and 
15 erther 

(iva) removing the protecting group Q, if present, to yield a compound of formula (I), where 
FU is OH in the event of reaction step (iiia), or where R £ and R 3 is an alkylene or alkenylene 
bridge with a CH 2 group replaced by an oxygen atom in the event of reaction step (iiib), or 

(ivb) carrying out reactions on one or more of R 2 , R a and R 4 groups to modify the group and 
20 removing the protecting group Q, rf present, to yield a compound of formula (I). 

In a fourth aspect, the present invention provides a process for preparing a compound of 
formula (I) 
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wherein R lf Ra, R^, the bond bBtween the carbon atoms 22 and 23 and m are as defined for 
formula (I) in the first aspect and R 2 is CN, comprising the steps of: 

5 (i) synthesising a compound of formula O) 




wherein R 1f the bond between the carbon atoms 22 and 23 and m is as defined in for 
formula (J) in the first aspect and X is H or Q, where Q is a protecting group; 
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either 

(iia) reacting the compound of formula (P) with a silylated amine (having the R 3 and R* 
groups) in presence of a Lewis add and a trialkylsilyl cyanide, to yield a "compound of 
formula (I) with the proviso that the oxygen atom at the 5-carbon position is protected, if Q 
5 j 5 p resen t in the compound of formula (P), and whBrein R 1f R 3 , Ra, the bond between the 
carbon atoms 22 and 23 and m are as defined in the first aspect, and R 2 is CN, or 
(fib) reacting the compound of formula (P) with an amine of formula R 3 RaNH, a chlorosilane, 
a Lewis acid and a trialkylsilyl cyanide to yield a compound of formula (I) with the proviso 
that the oxygen atom at the 5-carbon position is protected, if Q is present in the compound 
10 of formula (P), and wherein Ri, R 3j Ra, the bond between the carbon atoms 22 and 23 and 
m are as defined in the first aspect, and R 2 is CN; 

(iii) optionally carrying out reactions on one or both of RL, and R 4 groups to modify the group; 
and 

15 

(iv) removing the protecting group Q, if present to yield a compound of formula (I). 

Generally, a preparation of a compound of formula (I) results in a mixture of compounds, so 
the present invention also extends to a mixture containing compounds of formula (I), such 
20 as a mixture containing E and Z isomers, R and S diastereoisomers, compounds with Ri Is 
iPr and compounds with R n is sec-Bu or compounds of different tautomers, or a mixture 
thereof. 

* 

In a fifth aspect, the present invention provides a compound of the formula (III) 
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wherein the bond between carbon atoms 22 and 23 indicated with a broken fine is a single 
or double bond; 

rn is 0 or 1 ; 

5 . R, represents a C|-C 12 alkyl, CVC B cycloalkyl or QrCiaalkenyl, group; 

Ra represents C^-Cealkyl that is optionally substituted with one to five substituents 
selected from the group consisting of halogen, CVC G alkoxy r hydroxy, cyano and 
benzyl, aryl, benzyl, heteroaryl, or aryl, benzyl or heteroaryl, which, depending on 
the possibilities of substitution on the ring, are mono- to trisubstituted by 
10 substituents selected from the group consisting of OH, halogen, CN, N0 2 , 

Ci-C 1z alkyl» C^Cizhaloalkyl, CVC^Ikoxy, d-Ci 2 haloalkoxy, C^-C^lkylthio and 
0,-C^haloaikylthio, and 

Q represents a suitable protecting group to prevent reaction on the oxygen atom 
on the 5-carbon position; or, if appropriate, an E/Z isomer and/or diastereoisomer 
15 and/or tautomer of the compound of formula (III), in each case in free form or in salt 
form. 



In a sixth aspect, the present invention provides a compound of the formula (V) 
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wherein the bond between carbon atoms 22 and 23 indicated with a broken line is a single 
or double bond, 

m is 0 or 1 , 

5 R-J represents a CrC 12 alkyl, C 3 -C 8 cycloalkyl or Cz-(^2alkenyl, group, 
Ra represents a chemical constituent, and 

X represents H or Q, where Q is a suitable protecting group to prevent reaction on the 
oxygen atom on 5-carbon position: or, if appropriate, an E/Z isomer and/or diastereoisomer 
and/or tautomer of the compound of formula (V), in each case in free form or in salt form. 

10 

In a seventh aspect, the present invention provides a pesticidal composition comprising at 
• least one compound of the formula (I), (III) or (V), as defined in the first, fifth or sixth aspect 
respectively, as active compound, and at least one auxiliary. 

* 

15 In an eighth aspect, the present invention provides a method for controlling pests 

comprising applying a composition defined in the seventh aspect to the pests or their 
habitat 
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In a ninth aspect, the present Invention provides a process for preparing a composition 
defined in the seventh aspect comprising mixing intimately and/ or grinding at least one 
compound of the formula (I), (III) or (V), as defined in the first, fifth or sixth aspect 
respectively, as active compound, with at least one auxiliary. 

In a tenth aspect, the present invention provides the use of a compound of the formula (I), 
(III) or (V) T a® defined in the first, fifth or sixth aspect respectively, for preparing a 
composition as defined in the seventh aspect. 



10 In an eleventh aspect, the present invention provides the use of a composition as defined in 
the seventh aspect for controlling pests. 



In a twelfth aspect, the present invention provides a method for protecting plant propagation 
material comprising treating the propagation material, or the location where the propagation 
15 material is planted, with a composition defined in the seventh aspect. 



In a thirteenth aspect, the present invention provides a pest resistant plant propagation 
material having adhered thereto at least one compound of the formula (I), (III) or (V). as 
defined in the first, fifth or sixth aspect respectively; preferably treated by the method of the 
20 twelfth aspect. 



In a fourteenth aspect, the present invention provides the use of compound defined in the 
fifth or sixth aspect for preparing a compound of formula (I) as defined in the first aspect. 

25 A compound of the present invention is a derivative of avermectin or avermectin 
monosaccharide. 
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Avermectins are known to the person skilled in the art They are a group of structurally 
closely related pesticidally active compounds, which are obtained by fermenting a strain of 
the microorganism Streptomyces avermitilis. Also the derivatives where Ri is not iso-propyl 
or sec-butyl, for example, it is cyciohexyl or 1 -methyl butyl, are obtained by fermentation. 
5 Derivatives of Avermectins can be obtained by conventional chemical syntheses. The 
present invention relates to a new series of compounds having a hydrocarblyl group or 
substituted group thereof and an unsubstituted or substituted amine on the 4" or 4' position 
of avermectin or avermectin monosaccharide respectively. 

10 The avermectins, which can be obtained from Streptomyces avermitilis, are referred to as 
A1 a, A1b, A2a, A2b, B1a, B1b, B2a and B2b. The compounds referred to as B A" and "B" 
have a methoxy radical and an OH group, respectively, in the 5-position. The '"a" series and 
the "b" series are compounds in which the substituent Rt (in position 25) is a sec-butyl 
radical and an isopropyl radical, respectively. The number 1 in the name of the compounds 

15 means that carbon atoms 22 and 23 are linked by a double bond; the number 2 means that 
they are linked by a single bond and that the carbon atom 23 carries an OH group. The 
above nomenclature is adhered to in the description of the present invention to denote the 
specific structure type in the not naturally occurring avermectin derivatives according to the 
invention, which corresponds to the naturally occurring avermectin. The compounds 

20 according to the invention are especially derivatives of avermectin compounds of the B1 
series, advantageously B1a and B1b; derivatives having a single bond between carbon 
atoms 22 and 23; derivatives having substrtuents other than sec-butyl or isopropyl in 
position 25; and derivatives of the corresponding monosaccharides. 

25 For a review of macrolide chemistries, see: Ivermectin Abamectin. Fisher, M. H.; Mrozik, H. 
Editor(s) - Campbell, William Cecil, (1989), 1-23; and Macrolide Antibiotics (2nd Edition), 
Sunazuka, Toshiaki, Omura, Sadafumi; Iwasaki, Shigeo, Omura, Satoshi. Editor(s) - 
Omura, Satoshi (2002), 99-1 80, 

30 Also the following articles describe synthetic routes to prepare monosaccharide avermectin 
derivatives: Mrozik, Helmut; Eskola, Philip; Alison, Byron H.; Albers-Schoenberg, George; 
Fisher, Michael H- Journal of Organic Chemistry (19S2), 47(3), 489-92; and Bliard, 
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Christophe; Escribano, Francisca Cabrera; Lukacs, Gabon Olesker, Alain; Sarda, Pierre 
Journal of the Chemical Society, Chemical Communications (1987), 5), 368-70. 

EP-A-0343708 further describes synthetic routes to prepare 4" or 4'-oxo and oxime 
5. avermectin derivatives. 

Each compound of the invention may be present as a tautomer. Accordingly, the 
compound, for example, of formula (I) is. if appropriate, also to be understood as including 
the corresponding tautomer, even If the latter are not specifically mentioned in each case. 

10 

Each compound of the invention, such as compound of formula (I), and, where applicable, 
Its tautomer can form salts, for example acid addition salts. These acid addition salts are 
formed, for example, with strong inorganic acids, such as mineral acids, for example, 
sulfuric acid, a phosphoric acid or a hydrohalic acid, with strong organic carboxylic acids, 

1 5 such as unsubstituted or substituted, for example halo-substituted, C-dalkanecarboxylic 
acids, for example, acetic acid, unsaturated or saturated dicarboxylic acids, for example, 
oxalic acid, malonic acid, maleic acid, fumaric acid or phthalic acid, hydroxycarboxylic 
acids, for example, ascorbic acid, lactic acid, malic acid, tartaric acid or citric acid, or 
benzoic acid, or with organic sulfonic acids, such as unsubstituted or substituted, for 

20 example, halo-substituted, d-C 4 alkane- or aryl-sulfonic acids, for example, methane- or p- 
toluene-sulfomc acid. Compound of formula (I) that have at least one acidic group can 
furthermore form salts with bases. Suitable salts with bases are, for example; metal salts, 
such as alkali metal salts or alkaline earth metal salts, for example, sodium, potassium or 
magnesium salts, or salts with ammonia or with an organic amine, such as rnorpholine, 

25 piperidine, pyrrolidine, a mono-, di- or tri-lower alkylamine, for example, ethylamine, 
diethylamine, triethylamine or dimethylpropylamine, or a mono-, di- or trihydroxy-lower 
alkylamine, for example, mono-, di- or tri-ethanolamine. Corresponding internal salts may 
also be formed where appropriate. Among the salts of the compound of formula (I), the 
agrochemically advantageous salts are preferred. 

30 
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Any reference to the free compound of the invention, for example, of formula (I) or its salt, 
is to be understood as including, where appropriate, also the corresponding salt or the free 
compound of formula (I), respectively. The same applies to tautomer of compound of the 
invention, for example, of formula (I) and salt thereof. 



The invention is described in detail below. Further, as described below each embodiment of 
a feature of the present invention is independent of an embodiment of another feature. 



In the context of the first aspect of the invention, preference is given to following groups: 

10 (2) a compound of the first aspect (also referred to as group (1)) in free form (i.e., not in 
salt form); 



(3) a compound of the first aspect (also referred to as group (1)) in salt form; 



15 (4) a compound according to any onB of groups (1) to (3), wherein R 2 is unsubstituted 

Ci-Ci 2 alkyl or halogen-substituted C-rCiealkyI or in each case a mono- to pentasubstituted 
derivative thereof, unsubstituted Ca-C B cycloalky1 or halogen-substituted Qg-Cecydoalkyl or 
in each case a mono- to pentasubstituted derivative thereof, unsubstituted C 2 -C 12 alkenyl or 
halogen-substituted C E -C 1z a1kenyI or in each case a mono- to pentasubstituted derivative 

20 thereof, unsubstituted Cz-C 8 alkynyl or halogen-substituted C2-C a alkynyl or in each case a 
mono- to pentasubstituted derivative thereof, CN, unsubstituted aryi or heterocyclyl, or aryl 
or heterocyclyl that are, depending on the possibilities of substitution on the ring, mono- to 
pentasubstituted by substituents selected from the group consisting of =0, OH, =S, SH, 
halogen, CN, N0 2p CpC^alkyl, Ca-Cacycloalkyl, Crdzhaloalkyl. C^C^alkoxy, 

25 C^C^haloalkoxy. C^Ciaalkytthio, Ci-C^haloalkytthio, CrCBalkoxy-Cn-Cealkyl, C£-C B alkenyl, 
CsrCealkynyl, phenoxy and methylenedioxy; 
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(5) a compound according to any one of groups (1) to (4), wherein R 3 is hydrogen, 
unsubstituted Ci-C 12 alkyl or halogen-substituted C r C 12 alkyl or in each case a mono- to 
pentasubstituted derivative thereof, unsubstituted Ca-C B cycloalkyl or halogen-substituted 
C3-CacycIoalkyl or in each case a mono- to pentasubstituted derivative thereof, 
5 unsubstituted C2-C t2 alkenyl or halogen-substituted Cz-C l2 alkenyl or in each case a mono- 
to pentasubstituted derivative thereof, unsubstituted C^Gealkynyl or halogen-substituted 
Cz-Caalkynyl or in each case a mono- to pentasubstituted derivative thereof, unsubstituted 
CVCi^alkoxy or halogen-substituted CrCi2alkoxy or in each case a mono- to 
pentasubstituted derivative thereof, unsubstituted or mono- to pentasubstituted phenoxy, 
10 OH, aryl, heterocyclyl group, CN, -N(R 5 ) 2 , -SR* -S(=0)Ra, -S(=0) 2 R B , or -S(=0) 2 N(R 5 ) 2 ; 



(6) a compound according to any one of groups (1) to (5), wherein FU is H, unsubstituted or 
mono- to pentasubstituted Ci-C l2 alkyl, unsubstituted or mono- to pentasubstituted 
Ca-Ciacycloalkyi, unsubstituted or mono- to pentasubstituted CjrC^alkenyl, unsubstituted or 
1 5 mono- to pentasubstituted C 2 -C n2 alkynyl; 



(7) a compound according to any one of groups (1), (2), (3) and (6), wherein R 2 and R 3 
together are a three- to seven-membered alkylene or a four- to seven-membered 
alkenylene bridge, for each of which at least one, preferably a, CH 2 group may be replaced 
20 by O, S or NR e ; 



(8) a compound according to any one of groups (1) to (4), wherein R 3 and FL together are a 
three- to seven-membered alkylene or a four- to seven-membered alkenylene bridge, for 
each of which at least one, preferably a, CH 2 group may be replaced by O, S or NRs; 

25 

The substituents of the alkyl, alkoxy, phenoxy, alkenyl, alkynyl, alkylene (whether CH 2 
group replaced or not), alkenylene (whether CH 2 group replaced or not), cycloalkyl radicals, 
and halogen substituted groups of alkyl, alkenyl, alkynyl and cycloalkyl, mentioned in any 
one of groups (1) to (8) are selected from the group consisting of OH, SH, =0, =S, halogen 
30 (only in the case of alkoxy, phenoxy, alkylene and alkenylene radicals), CN, SCN, NOz, ~N 3 , 
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Cg,CB-cycloalkyl that is unsubstituted or substituted by one to three methyl groups. 
C3-Cacycloalkenyl that is unsubstituted or substituted by one to three methyl groups, 
Cs-Cshalocycloalkyl, C r C 12 a(koxy J halo-d-dsaJkoxy, drCsalkenyloxy, drdalkynyloxy. 
d-Csalkoxy-CrCealkoxy, d-d2alkoxy-N(R5) 2 (wherein the two R s are independent of each 
5 other), Ca-Cecycloalkoxy, d-C^alkylthio, d-C 6 aIkytttiio-d-C B alkoxy, halo-d-CiaaJkylthio, 
d-Cecycloaikylthio, Ca-Ceheterocycloalkytthio, C,-C 1£ alkylsulfinyl, d-dcycloalkylsulfinyl, 
d-dshaloalkylsulfinyl, Ca-CBhalocycIoalkyteuKinyl, d-dsalkylsulfonyl. 
Ca-Cecycloalkylsulfonyl, d-Ci 2 haloalkylsulfonyl, d-C B halocyc)oalkylsulfonyl, -N(R S ) 2 
(wherein the two R 5 are independent of each other or the two R 5 together represent a three- 

10 to seven-membered alkylene or a four- to seven-membered alkenylene bridge), -C(=Y)OH, 
-C(=Y)R 7 , -X-C(=Y)R r , -P(=0)(OCn-C6alkyl) £ , -S^O^R*, -NH.S(=0) 2 R a> 
-X-C(=0)-d-daIkyI-S(=0) a R8 r aryl, benzyl, heterocydyl, aryloxy, benzyloxy, 
heteracyclyloxy, arylthio, benzylthio, heterocyclylthio, and aryl, benzyl, heterocyclyl, aryloxy, 
benzyloxy, heterocyclyioxy, arylthio. benzylthio and heterocyclylthio. which, depending on 

15 the possibilities of substitution on the ring, are mono- to pentasubstjtuted by substituents 
selected from the group consisting of =0, OH, =S, SH, halogen, CN, NG 2 , d-daalkyl, 
d-Cecycloalkyl, d-d z haloalkyl, d-d 2 alkoxy, d-dahaloalkoxy, d-daalkylthio, 
d-dzhaloalkylthio, d-dalkoxy-d-Cealkyf. dimethylamino-d-C G alkoxy, Cs-dalkenyl, 
Ca-Cealkynyl, phenoxy, phenyl-d-dalkyl. methyienedioxy, -N(R 5 )z (wherein the two R 5 are 

20 independent of each other), -OC(=0)-R 7 , -NH~C(=0)Rt, -C(=0)R Pt d-C s alky1sulfinyl, 
C 3 -C a cycloalkylsulfinyI, d-C 6 haloalkylsulfiny1, d-dhalocycloalkylsulfinyl, 
d-Cealkylsutfonyl, C 3 -CscycloalkyIsulfonyl, d-dhaloalkylsulfonyl and 
C 3 -C B halocycIoalkylsulfonyl; 

where 

25 R 5 represents H, d-dalkyl that is optionally substituted with one to five 

substituents selected from the group consisting of halogen, d-Qjalkoxy, 
CsrQrcycloalkoxy, hydroxy and cyano, d-dalkoxy, d-Ca-cycloalkyl, 
Cgrdsalkenyl, Crdalkynyl, aryl, benzyl, heteroaryl, or aryl, benzyl or 
heteroaryl, which, depending on the possibilities of substitution on the ring, 

30 are mono- to trisubstituted by substituents selected from the group 

consisting of OH, halogen, CN, N0 2 , d-dzalkyl, d-dahaloalkyl, 
d-dsalkoxy, d-dzhaloalkoxy, d-dzalkylthio and d-C 12 haloalkylthio; 
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Re represents H, d-C a alkyl & hydroxy-d-Cealkyl. Ca-Cacyclaalkyl, 
C £ -C H alkenyl, drdalkynyl, phenyl, benzyl, -C(=0)R 3 or -CH2^C(=0)R 9 ; 



5 R 7 represents H, d-C&alkyl, d-C^haloalkyl, d-dzhydroxyalkyl, 

Ca-Csalkenyl, drC a aIkynyl, d-dsalkoxy, d -Cealkoxy-d -C B al koxy , 
Cg-Csalkenyloxy, d-dalkoxy-d-djalkyl, N(R s )e (wherein the two R 5 are 
independent of each other), aryl, benzyl, heterocyclyl. or aryl, benzyl or 
heterocyclyl, which, depending on the possibilities of substitution on the ring, 
1 0 are mono- to trisubstrtuted by substituents selected from the group 

consisting of OH, halogen, CN, NO z , Ci-C 12 alkyl. d-d2haloaIkyt, 
Ci-daalkoxy, d-dshaloalkoxy, CVC 12 alkylthio and d-dshaloalkylthio; 



R a represents d-C fi alkyl that is optionally substituted with one to five 
15 substituents selected from the group consisting of halogen, d-dalkoxy, 

hydroxy, cyan a and benzyl, aryl, benzyl, heteroaryl, or aryl, benzyl or 
heteroaryl, which, depending on the possibilities of substitution on the ring, 
are mono- to trisubstrtuted by substituents selected from the group 
consisting of OH, halogen, CN, N0 2 , d-daalkyl, d~dzhaloalkyl P 
20 CVC 12 alkoxy, d-dzhaloalkoxy, d-d2alkylthio and d-C^haloalkytthio; 



Rg represents H, OH, SH, -N(R 5 ) 2 (wherein the two R 5 are independent of 
each other), d-C^alky!, C^-Ci^alkenyl, CrC a hydroxyalkyI, C,-C 12 haloalkyl, 
d-C 12 alkoxy, d-C l£ haloalkoxy y d-dalkoxy-d-Cealkyl, 
25 C^dalkoxy-d-Cealkoxy, d-Caalkoxy-d-C fl alkoxy-d-C 6 alkyl, 

d-daalkylthio, drdalkenyloxy, Cs-dalkynyloxy, -X-d-dalkyI'C(=0)R 7 , 
-d-Cealkyl-S(=0)2RB, aryl, benzyl, heterocyclyl, aryloxy, benzyloxy, 
heterocyclyloxy, or aryl, benzyl, heterocyclyl, aryloxy, benzyloxy or 
heterocyclyloxy, which, depending on the possibilities of substitution on the 
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ring, are mono- to trisubstituted in the ring independently of one another by 
halogen, N0 2 , Ci-Cealkyl, Ci-C 6 alkoxy, C r C 6 haloalkyl or d-Cshaloalkoxy; 



X represents O, S, NH or N-Ci-Csalkyl; and 



Y represents O or S. 



Furthermore, preference is given to 

(9) a compound according to any one of groups (1 ) to (8), wherein is isopropyl, or sec- 
10 butyl; 



(10) a compound according to any one of groups (1) to (8), wherein R n is cyclohexyl; 



(11) a compound according to any one of groups (1) to (8), wherein R n is 1 -methyl-butyl; 



15 



(12) a compound according to any one of groups (1) to (1 1) s wherein the bond between 
carbon atoms 22 and 23 is a single bond; 



(1 3) a compound according to any one of groups (1) to (1 1 ), wherein the bond between 
20 carbon atoms 22 and 23 is a double bond; 



(14) a compound according to any one of groups (1) to (13), wherein m is 1 ; 



(15) a compound according to any one of groups (1) to (13), wherein rn is 0; 
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(1 6) a compound according to any one of groups (1) to (1 5), wherein the configuration of 
the carbon atom at the e-position is (S); 

5 (17) a compound according to any one of groups (1) to (15), wherein the configuration of 
the carbon atom at the E-position is (R); 

(18) a compound according to any one of groups (1) to (6) and (8) to (17), wherein R2 is - 
CH 3l -CH=CH 2 , ~C=N, H 2 C=CH-CHe- or -C^CH; 

10 

(1 9) a compound according to any one of groups (1) to (6) and (9) to (1 8), wherein R 3 is H, 
-CH 3 , -C(0)CH a , -C(0)CH 2 CH 3 , -C(0)CH 2 CH2CH 3j -C(0)CH 2 OCH 3 , -C(0)CH 2 OCH 2 CH 3 , - 
C(Q)OCH 3 or -C(0)H; 



1 5 (20) a compound according to any one of groups (1 ) to (7) and (9) to (1 9), wherein R A is 
either H or -CH 3 ; 

(21) a compound according to any one of groups (1) to (3), (6), (7), (9) to (17), and (20), 
wherein R a and R3 together either represent-CHsCHCHg- or -CH 2 CH==CHCH2S or 

20 

(22) a compound according to any one of groups (1) to (4) and (8) to (18), wherein R 3 and 
R 4 together either represent-CH=CHCH2- or -CH 2 CH=CHCH2~. 



A preferred compound of formula (I) is where R, is isopropyl or sec-butyl, rn is 1 , the 
25 stereochemistry at the s-position is (S), R 2 is a group containing 1 to 3 carbon atoms, R 3 is 
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hydrogen or a group containing 1 to 4 carbon atoms and one or two oxygen atoms and Ra 
is hydrogen or a group containing 1 to 3 carbon atoms. 

Where the same general group (or radical or substituent) type is described as present in a 
5 compound in two or mors positions, the specific groups may be the same or different. 
Further, where a number range of substitution is indicated, for example, mono- to 
pentasubstituted Ci to d 2 alkyl, a skilled person would understand that extent of 
substitutions would depend on the availability of substitution sites. Unless defined 
otherwise, the genera! terms used in the present application have the meanings given 
1 0 below: 

Chemical constituent, preferably an organic group, is a group of atoms attached via an 
atom selected from carbon, nitrogen, sulfur, oxygen, or phosphorus. Preferably the 
attaching atom is carbon, nitrogen, sulfur or oxygen. Examples include unsubstituted and 
15 substituted hydrocarbyl groups, carbonate and derivatives, nitrate and derivatives. 

phosphate and derivatives, sulfate and derivatives, OH, amine and derivatives, alkoxy 
groups, thio groups, sutfinyl groups and sulfonyl groups. 

Hydrocarbyl group is a group of atoms attached via a carbon atom. The group contains 
20 one or more carbon atoms and one or more hydrogen atoms, which group can be aliphatic, 
alicyclic. (each saturated or unsaturated), aromatic, straight-chained, branched-chained, or 
a group with a combination thereof. Examples include methyl, ethyl, isopropyl, cyclohexyl, 
vinyl, ethynyl, aliyl, phenyl, or benzyl. Preferably a hydrocarbyl group contains 1 to 15, 
more preferably 1 to 12, especially 1 to 4, such as 1 or 2, carbon atoms. 

25 

Substituted hydrocarbyl group is a group of atoms attached via a carbon atom. The group 
contains one or more carbon atoms, optionally one or more hydrogen atoms, and one or 
more hetero atoms, such as a halogen, boron, oxygen, nitrogen, sulfur, phosphorus, or a 
mixture thereof. Examples include cyano, halogen substituted carbon-containing groups, 
30 alkoxy groups, heterocyclic groups, such as pyridine and derivatives thereof, and carbonyl 
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containing groups. Preferably a substituted hydrocarbyl group contains 1 to 15, more 
preferably 1 to 12, especially 1 to 4, such as 1 to 2, carbon atoms. 

Unless defined otherwise, carbon-containing groups (for example, alkyl* alkenyl, cycloalkyl) 
. 5 contain 1 up to and including 6 7 preferably 1 up to and including 4, in particular 1 or 2, 
carbon atoms. 



Halogen - as a group per se and also as a structural element of other groups and 
compounds, such as haloalkyl, haloalkoxy and haloaikylthio - is fluorine, chlorine, bromine 
10 or iodine, in particular fluorine, chlorine or bromine, especially fluorine or chlorine. 

* 

Alkyl - as a group per se and also as a structural element of other groups and compounds, 
such as haloalkyl, alkoxy and alkylthio - is, in each case taking into account the number of 
carbon atoms contained in each case in the group or compound in question, either straight- 
15 chain, i.e., methyl, ethyl, propyl, butyl, pentyi, hexyl, heptyl or octyl, or branched, for 
example, isopropyl, isobutyl, sec-butyl, tert-butyl, isopentyl, neopentyl or isohexyl. 
Preferred number of carbon atoms in an alkyl group is between 1 to 6, such as 1 to 4. 

Cycloalkyl - as a group per se and also as a structural element of other groups and 
20 compounds, such as, for example, of halocycloalkyl, cycloalkoxy and cycloalkylthio - is, in 
each case taking into account the number of carbon atoms contained in each case in the 
group or compound in question, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl 
or cyclooctyl. Preferred number of carbon atoms in a cycloalkyl group is between 3 to 6 t 
such as 3 to 4- 

■ 

25 

Alkenyl - as a group per se and also as a structural element of other groups and 
compounds - is, taking into account the number of carbon atoms and conjugated or isolated 
double bonds contained in the group, erther straight-chain, for example, vinyl, allyl, 2- 
butenyl, 3-pentenyl. 1-hexenyl, 1-heptenyl, 1 ,3-hexadienyl or 1 ,3-octadienyl, or branched, 
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for example, isopropenyl, isobutenyt, isoprenyl, tert-pentenyl, isohexenyl, isoheptenyl or 
feooctenyl Preference is given to alkenyl groups having 3 to 12, in particular 3 to 6, 
especially 3 or 4, carbon atoms. 

5 Alkynyl — as a group per sb and also as a structural element of other groups and 
compounds - is, in each case taking into account the number of carbon atoms and 
conjugated or isolated double bonds contained in the group or compound in question, either 
straight-chain, for example, ethynyl, propargyi, 2-butynyl, 3-pentynyl, 1-hexynyl, 1-heptynyl, 
3-hexen-1 -ynyl or 1 ,5-heptadien-3-ynyl, or branched, for example l 3-methy lbut-1 -ynyl, 
1 0 4-ethylpenM -ynyl, 4-methylhex-2-ynyl or 2-methylhept-3-ynyl. Preference is given to 
alkynyl groups having 3 to 1 2, in particular 3 to 6, especially 3 or 4, carbon atoms. 

Alkoxy - as a group per se and also as a structural element of other groups and compounds 
is, in each case taking into account the number of carbon atoms contained in each case in 

15 the group or compound in question, either straight-chain, e.g., methoxy, ethoxy or propoxy, . 
or branched-chain, for example, isopropoxy, isobutyoxy, or sec-butoxy. One or more 
oxygen atoms can be present in the group. Preferred number of carbon atoms in an alkoxy 
group is between 1 to 6, such as 1 to 4. Similarly, the oxygen atom in the group alkenyloxy 
or alkynyloxy can be in any position and the preferred number of carbon atoms in either 

20 group is between 2 to 6, such as 2 to 4. 

Halogen-substituted carbon-containing groups and compounds, such as, for example, 
halogen-substituted alky!, alkenyl, alkynyl, cycloalkyl, alkoxy or alkylthio, can be partially 
halogBnated or perhalogenated, where in the case of polyhalogenation the halogen 

25 substituents can be identical or different. Examples of haloalkyl - as a group per se and 
also as a structural element of other groups and compounds, such as haloalkoxy or 
haloalkylthio - are methyl which is mono- to trisubstituted by fluorine, chlorine and/or 
bromine, such as CHF 2 or CF a ; ethyl which is mono- to pentasubstituted by fluorine, 
chlorine and/or bromine, such as CH 2 CF a , CF 2 CF 3 , CF 2 CCI 3 , CF 2 CHCI 2 , CF 2 CHF 2 , 

30 CF^CFCIa, CF 2 CHBr 2 , CF 2 CHCIF, CF 2 CHBrF or CCIFCHCIF; propyl or isopropyl which is 
mono- to heptasubstituted by fluorine, chlorine and/or bromine, such as CH 2 CHBrCH 2 Br, 
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CF a CHFCF 3 , CH a CF 2 CF 3 , CF(CF 3 ) S or CH(CF 3 )2; butyl or one of its isomers, mono- to 
nonasubstituted by fluorine, chlorine and/or bromine, such as CF(CF g )CHFCF 3 or 
CH £ (CF £ ) 2 CF 3 ; pentyl or one of its isomers, mono- to undecasubstituted by fluorine, chlorine 
and/or bromine, such as CF(CF 3 )(CHF2)CF 3 or CH 2 (CF 2 )3CF 3 ; and hexyl or one of its 
5 isomers, mono- to tridecasubstituted by fluorine, chlorine and/or bromine, such as 
(CH 2 ) 4 CHBrCH 2 Br, CF 2 (CHF) d CF 3 , CHsCCF^CFa or C(CF 3 ) 2 (CHF) 2 CF 3 . 

Aryl is in particular phenyl, naphthyl, anthracenyl, phenanthrenyl, perylenyl or fluorenyl, 
preferably phenyl. 

10 

Heterocyclyl is understood as being a three- to seven-membered monocyclic ring, which 
may be saturated or unsaturated, and that contains from one to three hetero atoms 
selected from the group consisting of B, N, O and S, especially N and S; or a bicyclic ring 
system having from 8 to 14 ring atoms, which may be saturated or unsaturated, and that 

15 may contain either in only one ring or in both rings independently of one another, one or 
two hetero atoms selected from N, O and S; heterocyclyl is in particular piperidinyl, 
piperazinyl, oxiranyl, morpholinyl, thiomorpholinyl, pyridyl, N-oxidopyridinio, pyrimidyl, 
pyrazinyl, s-triazinyl, 1,2,4-triazinyl, thienyl, furanyl, dihydrofuranyl, tetrahydrofuranyl, 
pyranyl, tetrahydropyranyl, pyrrolyi, pyrrolinyl, pyrrolidinyl, pyrazolyl, imidazolyl, imidazolinyl, 

20 thiazolyl, isothiazolyl, triazolyl, oxazolyl, thiadiazolyl, thiazolinyl, thiazolidinyl, oxadiazolyl, 
dioxaborolanyl, phthalimidoyl, benzothienyl, quinolinyl, quinoxalinyl, benzofuranyi, 
benzimidazolyl, benzpyrrolyl, benzthiazolyl, indolinyl, isoindolinyl, cumarinyl, indazolyl, 
benzothiophenyl, benzofuranyi, pteridinyl or purinyl, which are preferably attached via a C 
atom; thienyl, benzofuranyi, benzothiazolyl, tetrahydropyranyl, dioxaborolanyl, or indolyl is 

25 preferred; in particular dioxaborolanyl, pyridyl or thiazolyl. The said heterocyclyl radicals 

may preferrably be unsubstituted or - depending on the substitution possibilities on the ring 
system - substituted by 1 to 3 substituents selected from the group consisting of halogen, 
=0, -OH. =S, SH, nitro, C r C 6 alkyl, C^Cshydroxyalkyl, C^C 6 alkoxy, Ci-C^haloalkyl, C r 
C B haloalkoxy, phenyl and benzyl. 

30 
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The invention also provides a process for preparing a compound of the formula (I) via a 
sulf inimine, nitrone or cyanide. 

Sulffnimine 

5 (A) Advantageously, 4" or 4' oxime avermectin or avermectin monosaccharide respectively 
with an oxygen protected at 5~carbon position (formula (a) below) is used as a starting 
material. 



o 




10 

wherein R 1f rn and the bond between carbon atoms 22 and 23 is as defined for a 
compound of formula (I) of the first aspect, Q is a suitable protecting group to prevent 
reaction on the oxygen atom on the 5-carbon position, and the double bond between the 
carbon atom at the 4" or 4" position and nitrogen atom is E or Z configuration. 

15 

The oxime is reacted with a suitable disulfide and an aliphatic or aromatic phosphine to 

* 

form the corresponding sulfenimine derivative of formula (II) 
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O-Q 



(ID 



10 



wherein R l7 m, and the bond between carbon atoms 22 and 23 are as defined for a 
compound of formula (I) of the first aspect, Re b is as defined for H 0 in compound of formula 
(I) of the first aspect, Q is a suitable protecting group to prevent reaction on the oxygen 
atom on the 5-carbon position, and the double bond between the carbon atom at the 4 J or 
4" position and nitrogen atom is E or Z configuration. Derek H. Barton, William B, 
Motherwell. Ethan S. Simon, Samir Z. Zard J. Chem. Soa Trans. I 1986, 2243-2252 
provides background on the general reaction; 



(B) the compound of formula (II) is oxidised with a suitable oxidant to form sulfinSmine 
derivative of formula (III) 
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"a 1 



S 
II 

o 



— N 




O-Q 



OH) 



wherein R 1y m, Rg and the bond between carbon atoms 22 and 23 are as defined for a 
compound of formula (I) of the first aspect, Q is a suitable protecting group to prevent 
reaction on the oxygen atom on 5-carbon position, and the double bond between the 
carbon atom at the 4' or 4" position and nitrogen atom is E or Z configuration; 



(C) the compound or derivative of formula (III) Is reacted with an organometallic reagent, for 
example, of formula 



M-(Hal)r 

1 0 wherein R 2 is as defined for compound of formula (I) of the first aspect and M is a metal 
atom, preferably magnesium, lithium or cerium, and Hal is a halogen atom, preferably 
chlorine, bromine or iodine and r is 0 to 2 as function of the metal charge (such a reagent is 
known or can be prepared by methods known) to yield a sulfinamide compound of formula 
(IV) 
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wherein R,, rn, R 2 , R B and the bond between carbon atoms 22 and 23 are as defined for a 
compound of formula (I) of the first aspect, and Q is a suitable protecting group to prevent 
reaction on the oxygen atom on 5-carbon position; and 

5 

either 

(D) the sulfinyl group and the protecting group Q can be removed either in one step or one 
after another depending on the strength of the deprotecting agent for example, an acidic 
and/or fluorine reagent, to yield a compound of formula (I) 
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wherein R 1t R 2l m, and the bond between carbon atoms 22 and 23 are as defined above in 
the first aspect, and Rs and Rd each represent hydrogen; 



or 



5 (E) the suffinyl group is only removed and reactions are carried out to modify the groups Ft. 
R 3 and R4, for example, by reacting a reagent of the formula R-Hal (where R is as chemical 
constituent, preferably R Is unsubstituted or mono- to pentasubstituted d-C 12 alky1, 
unsubstituted or mono- to pentasubstituted Cg-Cizcycloalkyl, unsubstjtuted or mono- to 
pentasubstituted C2-C 12 alkenyl, unsubstituted or mono- to pentasubstituted Ca-C^alkynyl, in 
10 each of these cases, one or more CH 2 groups may be replaced by C(O), C(S), 0(0)0, 

C(S)0 and Hal is halogen, especially chlorine, bromine or iodine), and thereafter removing 
the protecting group at oxygen atom at the 5-carbon position to yield a compound of 
formula (I). 



15 In an embodiment, Re* is C^Cealkyl that is optionally substituted with one to five 

substituents selected from the group consisting of Ci-C 6 alkoxy, hydroxy, and aryl, C3- 
Ciscycloalkyl, aiyl, or aryl, which, depending on the possibilities of substitution on the ring, 
are mono- to trisubstituted by substituents selected from the group consisting of OH, 
(VCigalkyl, and d-C 12 alkoxy; 



Nftrone 

(F) Preferably, 4' 7 or 4" oxo avermectin or avermectin monosaccharide respectively with an 
oxygen protected at 5-carbon position (formula (P) below) is used as a starting material. 
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wherein R 1y m and the bond between carbon atoms 22 and 23 is as defined for a 
compound of formula (I) of the first aspect, and X represents H or Q (a suitable protecting 
5 group to prevent reaction of the oxygen atom on the 5-carbon position)- The preparation 
of such a starting material is described in EP-A-0343708, and briefly involves oxidation of 
the 4" or 4" hydroxy I group of avermectin or avermectin monosaccharide respectively. It is 
preferred that X represents Q„ 



10 The oxo derivative is reacted with a N-FUhydroxyiamine, preferably a N- 
hydrocarbylhydroxylamine hydrochloride, to yield a nitrone compound of formula (V) 
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wherein Ri,FU, m, and the bond between carbon atoms 22 and 23 are as defined for a 
compound of formula (I) of the first aspect, X is as defined for formula (P), and the double 
bond between the carbon atom at the 4' or 4" position and nitrogen atom is E or Z; 

5 

either 

(G) the compound of formula (V) is reacted with an organometallic reagent, for example, of 
formula 

M — (Hal)r 

1 0 wherein R 2 is as defined for compound of formula (I) and M is a metal atom, preferably 
magnesium, lithium or cerium, and Hal is a halogen atom, preferably chlorine, bromine or 
iodine and r is 0 to 2 as function of the metal charge (such a reagent is known or can be 
prepared by methods known) to yield a N-FUhydroxyamino compound of formula (VI) 
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O-X 



(VI) 

wherein R ljP R 2a R*, m and the bond between carbon atoms 22 and 23 are as defined for a 
compound of formula (I) and X is as defined for formula (0), and the (R) isomer at s position 
5 is preferably obtained; and 

either 

(H) remove the protecting group Q, if present, to yield a compound of formula (I), wherein 
R\, R2. Rd, m and the bond between carbon atoms 22 and 23 are as defined in the first 

1 0 aspect, and R 3 is OH; or 

(I) carry out reactions on one or more of R 2l R3 and Ra groups to modify the group, for 
example, by reacting the compound of formula (V!) with a reagent of formula Hal-R, where 
R is a chemical constituent, preferably R is unsubstituted or mono- to pentasubstituted 

1 5 CVC 12 alkyJ, unsubstituted or mono- to pentasubstituted C 3 -C>, a cycIoalkyl, unsubstituted or 
mono- to pentasubstituted Ca-daalkenyl, unsubstituted or mono- to pentasubstituted 
Cz-C 12 alkynyl, m each of these cases, one or more CH 2 groups may be replaced by C(O), 
C(S), C(0)0, C(S)0 and Hal is halogen, especially chlorine, bromine or iodine; and remove 
the protecting group Q, if present, to yield a compound of formula (I) wherein R u R2, R3, R*. 
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m and the bond between carbon atoms 22 and 23 are as defined in the first aspect, and 
then and removing the protecting group Q, if present, to yield a compound of formula (I); 

or 

5 (J) the compound of formula (V) Is reacted with a reagent of formula 

R n ^13 

or 



"11 — •MZ 

where R 10 , R«, R12 and R 13 are independent of each other, H, CN, unsubstituted or mono- 
10 to pentasubstituted d-C^alKyl, unsubstituted or mono- to pentasubstituted 
C3-C 12 cycloa1kyl, unsubstituted or mono- to pentasubstituted C s -C l2 alkenyl, unsubstituted or 
mono- to pentasubstituted C2-C 1£ alkynyl, unsubstituted or mono- to pentasubstituted 
aromatic, unsubstituted or mono- to pentasubstituted C 3 -C 1z cycloalKyl ester, unsubstituted 
or mono- to pentasubstituted CVC-isalkyl ester, unsubstituted or mono- to pentasubstituted 
15 CVCiaaikyl sulfone, unsubstituted or mono- to pentasubstituted C«rCi 2 alkyl nitrile, to yield a 
Nnsoxazolidine or 2,3-dihydro-isoxazole compound of formula (Vll) 



R4 ^ 




(VII) 
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wherein Ri, R*, m and the bond between carbon atoms 22 and 23 are as defined for a 
compound of formula (I), and the bond between carbon atoms a and b is a double or a 
single bond (depending on whether an alkene or an alkyne reagent is used) and R 10 , R llf 
R12 and R 13 are as defined above and X is as defined for formula (P); the (R) isomer at e 
5 position is preferably obtained, and the carbon a or b could (R) or (S); and 

(K) remove the protecting group Q, if present, to yield a compound of formula (I), wherein 
Ri, R4, m and the bond between carbon atoms 22 and 23 are as defined in the first aspect 
and R 2 and R 3 is an alkylene or alkenyiene bridge with an oxygen atom attached to the 
1 0 nitrogen atom attached to the 4' or 4" position. 

Cyanide 

(L) Preferably, 4" or 4 f oxo avermectin or avermectin monosaccharide respectively with an 
oxygen protected at 5-carbon position (formula (P) see F) is used as a starting material. 

1 

15 

The compound of formula (3) is reacted with a silylated amine, such as 
hexamethyldisilylazane or heptamethyldisilylazane, in presence of a Lewis acid and a 
trialkylsilyl cyanide, such as trimethylsilyl cyanide, to yield a compound of formula (VIII). 

20 AKernatively, the compound of formula (P) is reacted with an amine of formula R3R4NH, a 

chlorosilane, a Lewis acid and a trialkylsilyl cyanide, such as trimethylsilyl cyanide, to yield a 
compound of formula (VIII). 
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O-X 



(VIII) 

wherein Ri, Ffe, FL», m, and the bond between carbon atoms 22 and 23 are as defined for a 
compound of formula (I), X is as defined for formula (0), and the protecting group Q, if 
5 present is removed to yield a compound of formula CO wherein R 1a R 3 , R* f m and the bond 
between carbon atoms 22 and 23 are as defined in formula (I) and is R 2 is CN; or 

(M) carry out reactions on one or both of R 3 and R* groups to modify the group by reacting 
the compound of formula (VIII) with a reagent, such as of formula Hal-R, where R Is a 

10 chemical constituent, preferably R is unsubstituted or mono- to pentasubstrtuted 

GrC 12 aikyl» unsubstituted or mono- to pentasubstrtuted CVC^cycloalKyl, unsubstituted or 
mono- to pentasubstrtuted C2-C 12 alkenyl, unsubstituted or mono- to pentasubstituted < 
C 2 -Ci^alkynyl, in each of these cases, one or more CH 2 groups may be replaced by C(O), 
C(S), 0(0)0, C(S)0 and Hal is halogen, especially chlorine, bromine or iodine; and remove 

15 the protecting group Q, if present, to yield a compound of formula (I) wherein R lP Ra, R*, m 
and the bond between carbon atoms 22 and 23 are as defined in formula (I) and is Ra is 
CN. 

Compounds of formula (I) can themselves be used as starting materials for further 
20 reactions so that further derivatives can be prepared, for example, by altering the groups 
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R 2> R 3 and R4 by suitable known reactions, such as alkylation, acylation, metathesis, 
palladium coupling reactions, addition of organometaliics. 

The preparation of avermectin monosaccharide derivatives of formula (I) follow the process 
5 steps described above, but from the corresponding monosaccharide derivative. 

The comments made above in connection with tautomer or diastereoisomer of compound 
of formula (I) applies analogously to the starting materials mentioned in respect of their 
tautomers and diasteroisomers. 

10 

The conditions for reactions described are carried out In a manner known per se, for 
example in the absence or, customarily, in the presence of a suitable solvent or diluent or of 
a mixture thereof, tine reactions being carried out, as required, with cooling, at room 
temperature or with heating, for example, in a temperature range of approximately from - 
15 80°C to the boiling temperature of the reaction medium, preferably from approximately O^C 
to approximately +1 50 Q C, and, if necessary, in a closed vessel, under pressure, under an 
inert gas atmosphere and/or under anhydrous conditions. Especially advantageous reaction 
conditions can be found in the Example section. 

20 The reaction time is not critical; a reaction time of from about 0.1 to about 24 hours, 
especially from about 0.5 to about 10 hours, is preferred, 

The product is isolated by customary methods, for example by means of filtration, 
crystallization, distillation or chromatography, or any suitable combination of such methods. 

25 

The organometallic reagent used in steps (C) and (G) of formula 
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M-(HaJ)r 

is known or can be prepared by methods known. A suitable example is a Grignard reagent. 

* 

It is generally useful to protect oxygen atthe 5-carbon position to prevent reaction on that 
5 position when carrying out reactions with avermectin and avermectin monosaccharide. 

Protecting groups include: alkyl ether radicals, such as mBlhoxy methyl, methylthiomethyl, > 
tert-butytthiomethyl, benzyloxymethyl, p-methoxybenzyl, 2-rnethoxyethoxymethyl, 
2,2,2-trichloroethoxymethyl, 2-(trimethylsilyl)ethoxymethyl, tetrahydropyranyl, 
tetrahydrofuranyl, 1 -ethoxyethyl, 1-(2-chloroethoxy)ethyl, 1 -methyl-1 -methoxyethyl, 1- 
10 methyM-benzyioxyethyl, trichloroethyl, Z-trimethylsilylethyl, tert-butyl, allyl, p- 

methoxyphenyl, 2,4-dinitrophenyl, benzyl, p-methoxybenzyl, o-nitrobenzyl, p-nitrobenzyl, 
triphenylmethyl; trialkylsilyl radicals, such as trimethylsilyl, triethylsilyl, dimethyMert- 
butylsilyl, dimethyl-isopropylsilyl, dimethyl-1 f 1 s 2-trimethylpropylsiIyl y diethyl-isopropylsilyl, 
dimethyl-tert-hexylsily], but also phenyl-tert-alkylsilyl groups, such as diphenyMert-butylsilyl; 
15 esters, such as formates, acetates, chloroacetates, dichloroacetates, trichloroacetates, 
trifluoroacetates, methoxyacetates, phenoxyacetates, pivaloates, benzoates;- alkyl 
carbonates, such as methyl-, 9-fluorenylmethyK ethyl-, 2,2,2-trichloroethyl-, 2- 
(trimethylsilyl)ethyK vinyl-, allyl-, benzyl-, p-methoxybenzyl-, o-nitrobenzyh p-nitrobenzyl-, 
but also p-nitrophenyl-carbonate. 

20 

Preference is given to trialkylsilyl radicals, such as trimethylsilyl, triethylsilyl, dimethyl-tert- 
butylsilyl, diphenyMert-butylsilyl, esters, such as mBthoxyacetates and phenoxyacetates, 
and carbonates, such as 9-fIuorenylmethylcarbonates and allylcarbonates. Dimethyl-tert- 
butylsilyl ether is especially preferred. 

25 

Once the desired reactions are completed, the reagents used for removing the protecting 
group depends on the strength of the protecting group used. There are suitable for the 
removal of the protecting group Lewis acids, such as hydrochloric acid, methanesulfonic 
acid, BF 3 -OEt2, HF in pyridine, Zn(BF 4 ) 2 *H 2 0, p-toluenesutfonic acid, AICJ 3 , HgCl a ; 
30 ammonium fluoride, such as tetrabutylammonium fluoride; bases, such as ammonia, 
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trialkylamine or heterocyclic bases; hydrogen olysis with a catalyst, such as palladium-on- 
carbon; reducing agents, such as sodium borohydride or tributyltin hydride with a catalyst, 
such as Pd(PPh 3 )4, or also zinc with acetic acid. Preference is given to acids, such as 
methanesulfonic acid or HF in pyridine; sodium borohydride with Pd(0); bases, such as 
5 ammonia, triethylamine or pyridine; especially acids, such as HF in pyridine.or 

methanesulfonic acid. Generally, an acidic reagent, such as a mixture of methanesulfonic 
acid in methanol or a HF in pydrine, is effective in removing dimethyl-tert-butylsilyl ether 
group from oxygen at the 5-carbon position. A less acidic reagent, such as a mixture of 
alcohol (e.g., isopropanol) and trifluroacetic acid in a solvent (e.g., THF), is not adequate, 
1 0 but it is generally sufficient to remove the sulf inyl group in step (D) 

The starting materials mentioned that are used for the preparation of the compound of 
formula (I), the intermediates therefor (e.g., the compound of formula (II), (III) or (V)), and, 
where applicable, their tautomers are known or can be prepared by methods known per se. 

15 

The process steps (A) to (M) described above are detailed further below: 
Process step (A): 

Examples of solvents and diluents include: aromatic, aliphatic and alicyclic hydrocarbons 
and halogenated hydrocarbons, such as benzene, toluene^ xylene, rnesitylene, tetralin, 

20 chlorobenzene, dichlorobenrene, bromobenzene, petroleum ether, hexane, cyclohexane, 
dichloromethane, trichloromethane, tetrachloromethane, dichloroethane, trichloroethene or 
tetrachloroethene; ethers, such as diethyl ether, dipropyl ether, diisopropyi ether, dibutyl 
ether, tert-butyl methyl ether, ethylene glycol monomethyl ether, ethylene glycol monoethyl 
ether, ethylene glycol dimethyl ether, dimethoxydiethyl ether, tetrahydrofuran or dioxane; 

25 esters of carboxylic acids, such as ethyl acetate; amides, such as dimethylformamide, 
dimethylacetamide or 1-methyl-2-pyrroIidinones; nitrites, such as acetonitriie; sulfoxides, 
such as dimethyl sulfoxide; or mixtures of the mentioned solvents. Preference is given to 
ether, such as tetrahydrofuran and diethyl ether, especially tetrahydrofuran. 
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The reactions are advantageously carried out in a temperature range of from approximately 
-70°C to 50°C, preferably at from -1 0°C to 25°C* 

A preferred disulfide is a cartoon-containing disulfide, for example, dialiphatic disulfide, 
5 dialicydic disulfide, diaromatic disulfide, such as di-tert-butyl disulfide, di-tert-amyl disulfide, 
di-tert-dodecyl disulfide , diphenyl disulfide, p-toiyl disulfide, especially preferred is diphenyl 
disulfide. 

A preferred phosphine is trialkylP^osphine, triarylphosphine, such as tributylphosphine, 
10 triethylphosphine, triphenylphosphine, especially preferred is tributylphosphine. 

Especially preferred conditions for the reaction are described in Example P1 (step A). 
Process step (B): 

15 Examples of solvents and diluents are the same as those mentioned under Process step A. 
In particular, halogenated hydrocarbons, such as chloroform and dichloromethan and water 
are especially suitable. 

The reactions are advantageously carried out in a temperature range of from approximately 
20 -70°C to 50°C t preferably at from -1 0°C to 25°C 

Examples of oxidant suitable for oxidizing the sulfenimine to a sulfimmine are hydrogen 
peroxide, arylperoxoic acid, alkyl hydroperoxide, dimethyldioxirane, potassium 
peroxymonosulfate sulfate, sodium periodate, bialkylperoxide, 2-iodylbenzoic acid, cx- 
25 Cumene hydroperoxide, oxazlridine analogues; preferred is metachloroperbenzoic acid. 
The reaction is preferably carried out in biphasic system. 
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Especially preferred conditions for the reaction are described in Example P1 (step B) 



Process step f C): 

Examples of solvents and diluents are the same as those mentioned under Process step A. 
5 Preference is given to ether, such as tetrahydrofuran and diethyl ether, especially 
tetrahydrofuran. 



The reactions are advantageously carried out in a temperature range of from approximately 
-1 00°C to 50°C, preferably at from -78°C to 25°C. 



Especially preferred conditions for the reaction are described in Examples P1 (step C) or 
P2 (step A). 



Process step f P): , 

• 

15 Examples of solvents and diluents are the same as those mentioned under Process step A. 

• 

In addition, alcohols, such as methanol, ethanol or 2-propanol, and water are suitable. 



The reactions are advantageously earned out in a temperature range of from approximately 
-1 00°C to 50°C, preferably at from -78°C to 25°C. 



Especially preferred conditions for the reaction are described in Examples P1 (step D), P1 
(step E), and P2 (step B). 



Process step (E): 

25 Examples of solvents and diluents are the same as those mentioned under Process step 
(A). Preference is given to ether, such as tetrahydrofuran, and halogenated hydrocarbons, 
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such as dichloromethane and esters of carboxylic acids, such as ethyl acetate and mixture 
of halogenated hydrocarbons and water and mixture of esters of carboxyiic acids and 
water. 

5 The reactions are advantageously carried out in a temperature range of approximately from 
-1 0°C to 1 20°C, preferably at from 20°C to 1 00°C. 

Suitable bases are especially carbonates, such as sodium carbonate, sodium hydrogen 
carbonate, potassium carbonate, trialkylamines, such as triethylamine, and heterocyclic 
10 bases, such as pyridine or dimethylarninopyridine. 

Especially preferred conditions for the reaction are described in Examples P5 (step A), P8 
(step A), PB (step A), P1 1 (step A), P12 (step A). 

15 And the process step for the removing of the protecting group Q is identical to the Process 
step (D). 

■ 

Process step (R: 

Examples of solvents and diluents are the same as those mentioned under Process step A. 
20 In addition, alcohols, such as methanol, ethanol or 2-propanol, are suitable. Preference is 
given to alcohols, such as methanol. 

Examples of R^hydroxyamines are N-alkylhydroxylamines. N- cycloalkylhydroxylamines, N- 
aromatichydroxylamines; specific examples include N-methylhydroxylamine. 

25 

Suitable bases are especially trialkylamines, such as triethylamine, and heterocyclic bases, 
such as pyridine. 
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The reactions are advantageously carried out in a temperature range of from approximately 
-70°C to 50°C, preferably at from -1 0°C to 40°C. 

5 Especially preferred conditions for the reaction are described in Examples P3 (step A). 

Process step (G): 

» • • 

Conditions described in Process step (C) are also applicable. 
1 0 Especially preferred conditions for the reaction step are described in Example P3 (step B). 
Process step (HI: 

Conditions described in Process step (D) are also applicable. 
15 Especially preferred conditions for the reaction are described in Examples P3 (step C). 
Process step f H: 

Examples of solvents and diluents are the same as those mentioned under Process step 
(A). Preference is given to ether, such as tetrahydrofuran, and halogenated hydrocarbons, 
20 such as dichloromethane and esters of carboxylic acids, such as ethyl acetate and mixture 
of halogenated hydrocarbons and water and mixture of esters of carboxylic acids and 
water. 

Suitable examples of R-Hal include alkyl halides, such as methyl iodine, and acyl halides 
25 such as acetyl chloride,, and sulfonyl halide, such as sulfamoyl chloride or benzenesulfonyl 



Empf .zeit:07/04/2004 15:21 , , - Enpf ,nr.:581i\Q43 ; , . 



07/04 04 14:22 FAX 



@049 



70447 

-42- 

chloride or methylsulfonyl chloride, and arylchloroformate, alkyl haloformate, such as 
methylchloroformate. 

The reactions are advantageously carried out in a temperature range of approximately from 
5 -1 D°C to 1 20°C, preferably at from 20°C to 1 0Q°C. 

Suitable bases are especially carbonates, such as sodium carbonate, sodium hydrogen 
carbonate, potassium carbonate, trialkylamines, such as triethylamine, and heterocyclic 
bases, such as pyridine. 

10 

Especially preferred conditions for the reaction are described in Example P7. 



Process step f J): 

Examples of solvents and diluents are the same as those mentioned under Process step 
1 S (A). Preference is given to aromatic, such as toluene. 

The reactions are advantageously carried out in a temperature range of approximately from 
-1 0°C to 1 50°C, preferably at from 0°C to 1 00 a C, 

20 Especially preferred conditions for the reaction are described In Examples P6 (step A). 
Process step (K): 

Conditions described in Process step (D) are also applicable. 

25 Especially preferred conditions for the reaction are described in Examples PB (step B). 
Process step fU: 
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Exarnples of solvents and diluents are the same as those mentioned under Process step A, 
Preference Is given to ester, such as ethyl acetate and to aromatic, such as toluene. 

Suitable Lewis acids, for example, are aluminium chloride, tin tetrachloride, ferric chloride, 
5 boron trichloride, titanium chloride especially zinc derivatives, such as zinc chloride. 

In alternative process, the amine is silylated in situ by addition of trialkylsilyl chloride, such 
as trimethylsilyl chloride. 

1 0 The reactions are advantageously carried out in a temperature range of from approximately 
-70°C to 50°C, preferably at from -1 0°C to 1 00°C. 

Especially preferred conditions for the reaction are described in Examples P1 5 (step A), 
P16 (step A), P17 (step A), P18 (step A). 

15 

Process step (M): 

Examples of solvents and diluents are the same as those mentioned under Process step 
(A). Preference is given to ether, such as tetrahydrofuran. and halogenated hydrocarbons, 
such as dichloromethane and esters of carboxylic acids, such as ethyl acetate and mixture 
20 of halogenated hydrocarbons and water and mixture of esters of carboxylic acids and 
water. 



The reactions are advantageously carried out in a temperature range of approximately from 
-1 0 n C to 120°C, preferably at from 20°C to 1 00°C. 

25 

Suitable bases are especially carbonates, such as sodium carbonate, sodium hydrogen 
carbonate, potassium carbonate, trialkylamines, such as triethylarnine, and heterocyclic 
bases, such as pyridine. 



-Empf .zeit :07/Q4/2G04 15:21 >, .... , , . Empf .nr .:581P.Q5Q 



07/04 '04 14:22 FAX 



@051 



70447 

-44- 

Especially preferred conditions for the reaction are described in Example P1 9 and P20. 

The compound of the invention may be in the form of one of possible isomers. Therefore, a 
5 preparation can result in mixture of isomers, Lo. w a diastereomeric mixture; the invention 
Plates both to a pure isomer and to a diastereomeric mixture and is to be interpreted 
accordingly, even if stereochemical details are not mentioned specifically in every case. 

A diastereomeric mixture can be resolved into the pure isomers by known methods, for 
10 example by recrystallisation from a solvent, by chromatography, for example, high pressure 
liquid chromatography (HPLC) on acetylceilulose, with the aid of suitable microorganisms, 
by cleavage with specific, immobilised enzymes, or via the formation of inclusion 
compounds, for example using crown ethers, only one isomer being complexed. 

15 Apart from by separation of corresponding mixtures of isomers, pure diastereoisomers can 
be obtained according to the invention also by generally Known methods of stereoselective 
synthesis, for example by carrying out the process according to the invention using starting 
materials having correspondingly suitable stereochemistry. 

20 In each case it may be advantageous to isolate or synthesise the biologically more active 
isomer, where the individual components have different biological activity. 

The compound of formulae (I) to (VIII) may also be obtained in the form of their hydrates 
and/or may include other solvents, for example solvents that may have been used for the 
25 crystallisation of compounds in solid form. 
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The invention relates to all those embodiments of the process according to which a 
compound obtainable as starting material or intermediate at any stage of the process is 
used as starting material and some or all of the remaining steps are carried out or a starting 
material is used in the form of a derivative or salt and/or diastereoisomers, or, especially, is 
5 formed under the reaction conditions. For instance a compound of formula (I) can be used 

as a starting material for the preparation of anbther compound of formula (I). Such 

« 

manipulation methods are known to those skilled in the art. 

■ 

In the processes of the present invention it is preferable to use those starting materials and 
1 0 intermediates, which result in a compound of formula (I). 

The Invention relates especially to the preparation processes described in Examples Pi to 
P20. 

i 
■ 

: 
i 

15 Also within the scope of the present invention |is a compound of formula (I) having a 

» • 

protecting group on the oxygen atom at the S^carbon position instead of being a hydroxy 

* 

group. In the event the protecting group is hycJrolysable under mild conditions (such 

protecting groups include unsubstituted or rnoho- to pentasubstituted 

♦ 

CrC 12 alkylcarbonates) or is a hydrocarbyl or substituted derivative thereof (such as, a 
20 unsubstituted or mono- to pentasubstituted C^-C 12 alkyl, in which one or more carbon atoms 
can be replaced by one or more oxygen atoms). 

The compounds of formulae (II) to (VIII) also form part of the present invention. The 
compounds of formulae (II) to (VIII) may have! either a protecting group on the oxygen atom 
25 at the 5-carbon position, or alternatively are deprotected, preferably each has a protecting 
group to protect the oxygen atom at the 5-carbon position. In the event, compounds of 
formulae (IV), (VI), (VII) and (VIII) are deprotected and a hydroxy group is bound to the 5- 
carbon position, such compounds are within the scope of formula (I)* 

t 

i 

- 1 

! 
I 

t 

I 

> 

I 
> 
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Compounds of formulae (111) and (V) in a protected or unprotected form also show 
pesticidal activity, especially in the event where the protecting group is not present (/.e M 
hydroxy group on the 5-carbon position) or where the protecting group is hydrolysable 
under mild conditions (such protecting groups include unsubstituted or mono- to 
5 pentasubstituted Cj-C^alkylcarbonate). 

The compounds of the formulae (II) to (VIII), in particular (III) and (V), in both the protected 
and deprotected form are intermediates for the synthesis of compounds of formula (I). The 
use, therefore, of compounds of formula (II) to (VIII) in both the protected and deprotected 
1 □ form for the synthesis of compounds of formula (I) is also a subject of this invention. The 
pref erences for the substituent groups, as appropriate, are the same as defined for the 
compound of the formula (I) in groups (2) to (22)- 

In the context of the invention, a reference is made to: 
15 - compounds of formulae (la to Ih) of Table X and Tables 1 to 43; 

- compounds of formulae (Ilia to Hid) of Table Y and Tables 49 to 72 ; and 

- compounds of formulae (Va to Vd) of Table Z and Tables 73 to 96 ; and in each 
case, if appropriate, to its E / Z isomer or a mixture thereof. 

20 Table X: A compound of any one of the formulae (la) to (Ih) 
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where, for each formula 
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Line 




R 3 


R* 


44 


C(0)CH 2 CH 2 CH 2 


C(0)CHpOCH s 


45 


C(0)CH 2 CH B CH a 






C(0)CH 2 CH 2 CH 2 


CH* 


47 


C(0)CH 2 CH 2 CH Z 




48 


C(0)CH 2 CH 2 CH Z 






C(0)CH 2 CH 2 CH 2 




cn 


C(0)CH 2 CH 2 CH 2 




CI 


CH a 


C(0)N(CH 3 ) 2 


PI 




CH 3 


C(0)N(CHa) 2 




ad 


CH 3 


C(S) CH 3 


i_i 
n 


54 




C(S) CH 3 




• 


CH 3 


S(0)Ph 


14 




CH 3 


S(0)Ph 


Una 




CH 3 


S(0) 2 Ph 


n 


DO 




S(0) 2 Ph 


1^113 


CO 


CH 3 


CH 2 C(0)CH 3 


n 


cn 


CH 3 


CH 2 C(0)CH 3 


ru 


61 

O 1 


CH 3 


CH 2 C(0)NH(CHa) 




62 


CH a 


CH 2 C(0)NH(CH 3 ) 


v^i 13 


63 


CH 3 


CH 2 C(0)0 CH 3 


H 


64 


CH a 


CH 2 C(0)0 CH a 


CH* 


65 


CHa 


CHaC(O) 


CH a 


66 


CHa 


HC(O) 


CH 3 


^67 


CH 3 


CH 3 OC(0) 


CH 3 


[68 


CH 3 


CHaCHzOCCO) 


• CH^ 

• 


69 : 


CH 3 


N(CH 3 ) 2 


CHa 




CN 


CH 2 C(CHa)C(0) 


CH 3 


71 : 


CN 


CH 2 CHC(OJ 


H ' 
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1 inn 








f 






H 


73 


CN 


CH 3 CHCH0(O) 


H 


74 


CN 


CH 2 CH(CHa)C(0) 


H 


75 


CN 


(CH 3 ) a NC(0) 


H 


76 


CN 


(CH 3 ) 2 CHC(0) 


H 


77 


CN 


cyclobutylC(O) 


H 


78 


CN 


CH 3 CH 2 SC(0) 


H- 


79 


CN 


/~~\ ° 


H 



•and 



Table 1 


A compound of the formula (la) wherein Rt is sec-butyl or isopropyl, the configuration of 
the carbon atom at the e position is (R), and the substituents R 2 . R 3 and R* corresponds to 

a line 1 to 79 of Table X. 

• 

» 


Table 2 

» 

• 
» 
• 

• 


A compound of the formula (la)'wherein Ri is sec-butyl or isopropyl, the configuration of 
the carbon atom at the £ position is (S), and the substituents R a , R3 and corresponds to 
a line 1 to 79 of Table X. 


Table 3 

» 


A compound of the formula (la) wherein R1 is cyclohexyl, the configuration of the carbon 
atom at the e position is (R), and the substituents R s , R 3 and Ha corresponds to a line 1 to 
79 of Table X. 

» 


Table 4 

• 

i 
I 


A compound of the formula (la), wherein Ri is cyclohexyl, the configuration of the carbon 
atom at the e position is f5>),jand the substituents R 2 , R 3 and R* corresponds to a line 1 to 
79 of Table X. : 


Table 5 

> 
« 
• 
» 

i 

i 
i 

i 


A compound of the formula (la), wherein Ri is 1-methyl butyl, the configuration of the 
carbon atom at the e position is 5 (R) a and the substituents Ra, R 3 and Ri corresponds to a 

line 1 to 79 of Table X. ; 1 

i 1 


jTable 6 

< 
1 


A compound of the formula (la} wherein is 1 -methyl butyl, the configuration of the 

1 

carbon atom at the e position is 1 (S), and the substituents Ra, R 3 and R* corresponds to a 

• 

line 1 to 79 of Table X. J 

• 

i 



I 
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Table 7 1 
i 1 

i 

• 1 

• 1 
■ i 

• 1 

1 

• 

f i 


A compound of the formula ( 
the carbon atom at the e pos 

a line 1 to 79 of Table X- , 

• 
■ 


b) wherein R, is sec-butyl or isopropyt, me configuration of 
lion is (R), and the substituents R*. R 3 and R4 corresponds to 


Table 8 1 

• i 

■ 

I 1 


A compound of the formula (lb) wherein R, is sec-butyl or isopropyl, me configuration of 

the carbon atom at the e position, is (S). and the substituents R z . R 3 and R* corresponds to 

• 

a line 1 to 79 of Table X- i 

i 


■ * 

fable 9 1 

< 

i i 

• s 

• p 

• i 

• i 

• i 

• i 

• t 


A compound of the formula (Jb) wherein R n is cyclohexyl, the configuration of the carbon 
atom at the e position is (R) t [and the substituents R* R 3 and a, corresponds to a line 1 to 
79 of Table X. ! 

! 


• t 

Table 1 0 

i 
i 

l ! 

! 1 
I 1 


A compound of the formula <j 

1 

atom at the e position is (S) r 
79 of Table X. 


lb) wherein Rt is cyclohexyl, the configuration of the carbon 

• 

and the substituents R 2 , R3 and R* corresponds to a line 1 to 


Table 1 1 

i 
• 

i 


A compound of the formula (lb) wherein R, is 1 -methyl butyl, the configuration of the 

i 

carbon atom at the e position is (R) % and the substituents R 2 , R 3 and R* corresponds to a 

i 

1 line 1 to 79 of Table X- j 


[Table 12 

i 
* 

i 

i 


A compound of the formula (lb) wherein Ri is 1 -methyl butyl, the configuration of the 
carbon atom at the e pasrtiorji is (S), and the substituents R 2 . R3 and R 4 corresponds to a 

line 1 to 79 of Table X. ; 

■ 

i 


Jable 13 

} 
I 


A compound of the formula (lc) wherein is sec-butyl or isopropyt, the configuration of 

the carbon atom at the e position is (R), and the substituents R 2 , R 3 and R4 corresponds to 

i 1 

a line 1 to 79 of Table X. , 

| l 


jTable 14 

i 

i 

i 

• 

• 

! 


A compound of the formula 
the carbon atom at the e pos 
a line 1 to 79 of Table X, 


(Ic) wherein R, is sec-butyl or isopropyl, the configuration of 
iition is (S), and the substituents R 2 , Ra and R* corresponds to 


[Table 15 


A compound of the formula 
atom at the e position is (R), 
79 of Table X. 


[lc) wherein R n is cyclohexyl, the configuration of the carbon 
and the substituents Ra, R a and Ki corresponds to a line 1 to 


[Table' 16 


A compound of the formula 

• 

atom at the e position is (S), 
79 of Table X- 


;ic) wherein Rt is cyclohexyl, the configuration of the carbon 
and the substituents R 2 , Ra and R 4 corresponds to a line 1 to 



I 

♦ 
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Table 17 
I 



fable 18 



[Table 19 

t 

i 
i 



A compound of the formula ( c) wherein R, is 1-methyl butyl, the configuration of the 

5 > 

carbon atom at the e position is (R), and the substituents R 2 , R a and R 4 corresponds to a 
line 1 to 79 of Table X. 



A compound of the formula (lc) wherein Rn is 1-methyl butyl, the configuration of the 
carbon atom at the e position is fS), and the substituents R 2 , Ra and Pa corresponds to a 
line 1 to 79 of Table X. 



A compound of the formula (Id) wherein is sec-butyl or isopropyl, the configuration of 
the carbon atom at the e position is (R), and the substituents Rg, R 3 and Ra corresponds to 



Table 20 



Table 21 



Table 22 



Table 23 



Table 24 



Table 25 



Table 26 



a line 1 to 79 of Table X. 



•I 



A compound of the formula fid) wherein Ri Is sec-butyl or isopropyl, the configuration of 

t ■ 

the carbon atom at the e position is (S), and the substituents FU, Ra and FU corresponds to 
a line 1 to 79 of Table X. 



A compound of the formulafld) .wherein R-, is cyclohexyl, the configuration of the carbon 
atom at the e position is (Ft), jand the substituents R 2 , R a and R^ corresponds to a line 1 to 
79 of Table X. 



A compound of the formula M) .wherein R n is cyclohexyl, the configuration of the carbon 
atom at the e position is (S), [and the substituents R 2l R a and R4 corresponds to a line 1 to 
79 of Table X. 



A compound of the formula (Id) wherein Ri is 1-methyl butyl, the configuration of the 
carbon atom at the s position 1s'(R), and the substituents R 2? R 3 and R a corresponds to a 
line 1 to 79 of Table X. 



A compound of the formula (|d) wherein R, is 1-methyl butyl, the configuration of the 
carbon atom at the e position is (5). and the substituents R 2 , R 3 and FU corresponds to a 
line 1 to 79 of Table X. 



A compound of the formula fie) wherein Ri is sec-butyl or isopropyi, the configuration of 
the carbon atom at the e position is (R), and the substituents R z , Ra and R* corresponds to 
a line 1 to 79 of Table X. 



A compound of the formula (je) wherein is sec-butyl or isopropyl, the configuration of 
the carbon atom at the e position is (S), and the substituents R Zr R 3 and corresponds to 

* 

a line 1 to 79 of Table X. • 



. i 
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Table 27 


A compound of the formula (le) wherein R, is cyclohexyi, the configuration of the carbon 
atom at the e position is (R), and the sufcstituents Rs, R 3 and Ra corresponds to a line 1 to 
79 of Table X. j 


Table 28 


A compound of the formula (le) wherein I 
atom at the e position is (S), and the subs 
79 of Table X. 


={«, is cyclohexyl, the configuration of the carbon 
strtuents R 2r R 3 and R* corresponds to a line 1 to 


Table 29 


A compound of the formula (le) wherein 
carbon atom at the e position is (R), and 
line 1 to 79 of Table X. j 


ft, is 1 -methyl butyl, the configuration of the 
the substituents R* Ra and R* corresponds to a 


Table 30 


A compound of the formula (le) wherein R, is 1 -methyl butyl, the configuration of the 

} 

carbon atom at the e position is (S) t andjthe substituents R* R 3 and R 4 corresponds to a 
line 1 to 79 of Table X- j 


Table 31 


A compound of the formula (If) whsrein 1 
carbon atom at the e position is (R) m and 

line 1 to 79 of Table X. 

1 


=t 1 is sec-butyl or isopropyl, the configuration of the 
the substituents R 2 , R 3 and Ra corresponds to a 


Table 32 


A compound of the formula (If) wherein fti is sec-butyl or isopropyl, the configuration of the 
carbon atom at the e position is (S), andjthe substituents R 2 , R a and R d corresponds to a 
line 1 to 79 of Table X. j 

i 


Tabla 33 


A compound of the formula (If) wherein Ri is cyclohaxyl, the configuration of the carbon 

■ 

atom at the e posffion is (R) r and the sufcjstituents Fk, R3 and R4 corresponds to a line 1 to 

79 of Table X. j ' 

• 


Table 34 


A compound of the formula (If) wherein 
atom at the £ position is (S), and the sut 
79 of Table X. 


R T is cyclohexyl, the configuration of the carbon 
Istituents R 2 , R a and Ra corresponds to a line 1 to 

1 - - 


Table 35 


A compound of the formula (If) wherein 
carbon atom atthB e position is (R), and 
line 1 to 79 of Table X. 


R, is 1 -methyl butyl, the configuration of the 
the substituents R 2 , R 3 and R 4 corresponds to a 


Table 35 


A compound of the formula (if) wherein 
carbon atom at the e position Is (S), and 
line 1 to 79 of Table X. 


=*t is 1 -methyl butyl, the configuration of the 
the substituents R 2 , R 3 and R 4 corresponds to a 

| 



» 



I 
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Table 37 


A compound of the formula (Ig) whsrein R n is sec-butyl or isopropyl, the configuration of 
the carbon atom at the e position is (R), and the substituents R 2 , Ffe and R* corresponds to 

~a linn 1 -fn TO nf Tnhln V 

a line i to / y ot i auie a. 


Table 38 


A compound of the formula (Ig) wherein Rt is sec-butyl or isopropyl. the configuration of 

* 

the carbon atom at the e position is (S), and the substituents Rz, R a and R* corresponds to 
a line 1 to 79 of Table X. 


Table 39 


A compound of the formula (Ig) wherein Ri is cyclohexyl, the configuration of the carbon 
atom at the e position is (R), and the substituents R 2 , R a and Ra corresponds to a line 1 to 
79 of Table X. 


Tabl© 40 


A compound of the formula (Ig) wherein Ri is cyclohexyf, thB configuration of the carbon 
atom at the e position is (S), and the substituents R 2 , R 3 and R4 corresponds to a line 1 to 
79 of Table X. 


Table 41 


A compound of the formula (Ig) wherein Ri is 1-methyl butyl, the configuration of the 
carbon atom at the e position is (R), and the substituents R 2 , R 3 and Ra corresponds to a 
line 1 to j s or t aoie a. 


Table 42 


A compound of the formula (Ig) wherein R, is 1-methyl butyl, the configuration of the 
carbon atom at the s position is (S), and the substituents R z , R3 and Ri corresponds to a 

lino 1 tn 7Q nf Tahlo V 

line i to / 5? or 1 aoie a. 


Table 43 


A compound of the formula (Ih) wherein R, is sec-butyl or isopropyl, the configuration of • 
the carbon atom at the e position is (R) w and the substituents R 2 , R 3 and R 4 corresponds to 

n tiriQ A fn TO rtf Tohln V* 

a line 1 10 1 9 or 1 aoie a. 


Table 44 


A compound of the formula (Ih) wherein R, is sec-butyl or isopropyl, the configuration of 
the carbon atom at the e position is (S), and the substrtuents R^ R a and Ra corresponds to 
a line 1 to 79 of Table X. 


Table 45 


A compound of the formula (Ih) wherein R<\ is cyclohexyl, the configuration of the carbon 
atom at the e position is (R), and the substrtuents R 2 , R 3 and FU corresponds to a line 1 to 
79 of Table X. 


Table 46 


A compound of the formula (Ih) wherein Ri is cyclohexyl, the configuration of the carbon 
atom at the e position is (S), and the substrtuents R 3 and R» corresponds to a line 1 to 
79 of Table X. 
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Table 47 



Table 48 



A compound of the formula (Ih) wherein Ri is 1 -methyl butyl, the configuration of the 
carbon atom at the e position is (R), and the substituents R2, Ra and R4 corresponds to a 
line 1 to 79 of Table X- 



A compound of the formula (Ih) wherein R t is 1 -methyl butyl, the configuration of the 
carbon atom at the £ position is (S), and the substituents R 2 , R3 and R* corresponds to a 
line 1 to 79 of Table X. 



Table Y: A compound of any one of the formula© (Ilia to Hid) 




(IHa) 



where 



0-0 




o-a 



-^Sd^'o 




o o 




O-Q 



(IHc) 




0—0 



(Hid) 





Line 




Q 
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Line 




Q 


1 


Ph 


SMe z tBu 


2 


Ph 


Me 


3 


Ph 


C(0)CH 3 


4 


Ph 


CH 2 OCH 3 


5 


Ph 


C(0)OCH 3 


6 


Ph 


C(0)OCH 2 CHCH 2 



and 



Table 49 


A compound of the formula (Ilia) wherein Ri is sec-butyl orisapropyl, the bond between 
the carbon atom at the 4' or 4" position (as appropriate) and nitrogen atom is E 
configuration, and the substrtuents R 8 and Q corresponds 1o a line 1 to B of Table Y. 


Table 50 


A compound of the formula (Ilia) wherein R, is sec-butyl or isopropyi, the bond between 
the carbon atom at the 4' or 4" position (as appropriate) and nitrogen atom is Z 
configuration, and the substrtuents R B and Q corresponds to a line T to 5 of Table Y. 


Table 51 


A compound of the formula (Ilia) wherein R, is cyclohexyl, the bond between the carbon 
atom at the 4' or 4" position (as appropriate) and nitrogen atom is E configuration, and the 
substrtuents R B and Q corresponds to a line 1 to 6 of Table Y. 


Table 52 


A compound of the formula (Ilia) wherein R t is cyclohexyl, the bond between the carbon 
atom at the 4" or 4" position (as appropriate) and nitrogen atom is Z configuration, and the 
substrtuents R 0 and Q corresponds to a line 1 to B of Table Y. 


Table 53 


A compound of the formula (Ilia) wherein R, is 1-methyl butyl, the bond between the 
carbon atom at the 4' or 4" position (as appropriate) and nitrogen atom is E configuration, 
and the substrtuents R a and Q corresponds to a Tine 1 to B of Table Y. 


Table 54 

■ 


A compound of the formula (Ilia) wherein R, is 1-methyl butyl, the bond between the 
carbon atom at the 4* or 4" position (as appropriate) and nitrogen atom Is Z configuration, 
and the substrtuents R a and Q corresponds to a line 1 to 6 of Table Y. 


Table 55 


A compound of the formula (lllb) wherein R, is sec-butyl or isopropyi, the bond between 
the carbon atom at the 4' or 4" position (as appropriate) and nitrogen atom is E 



> 



■ Empf .zei t :07/04/2004 15:23 - Empf .nr . :581 ..R..064 



07/04 '04 14:24 FAX 



@065 



70447 

-58- 





configuration, and the substituents R a and Q corresponds to a line 1 to 6 of Table Y. 


Table 56 


A compound of the formula (I I lb) wherein Ri is sec-butyl or isopropyl, the bond between 
the carbon atom at the 4' or 4" position (as appropriate) and nitrogan atom is Z 
configuration, and the substituents R B and Q corresponds to a line 1 to 6 of Table Y. 


Table 57 


A compound of the formula (illb) wherein R«, is cyclohexyi, the bond between the carbon 
atom at the 4' or 4" position (as appropriate) and nitrogen atom is E configuration, and the 
substituents R a and Q corresponds to a line 1 to 6 of Table Y. 


Table 58 


A compound of the formula (Illb) wherein ^ is cyclohexyi, the bond between the carbon- 
atom at the 4' or 4" position (as appropriate) and nitrogen atom is Z configuration, and the 
substituents Rb and Q corresponds to a line 1 to 6 of Table Y. 


Table 59 


A compound of the formula (Illb) wherein R, is 1 -methyl butyl, the bond between the 
carbon atom at the 4' or 4" position (as appropriate) and nitrogen atom is E configuration, 

and the substituents R a and Q corresponds to a line 1 to 6 of Table Y. 


Table 60 


A compound of the formula (Illb) wherein R t is 1-methyi butyl, the bond between the 
carbon atom at the 4' or 4" position (as appropriate) and nitrogen atom is Z configuration, 
and the substituents Ra and Q corresponds to a line 1 to 6 of Table Y. 


Table 61 


A compound of the formula (lllc) wherein R t is sec-butyl or isopropyl, the bond between 
the carbon atom at the 4' or 4" position (as appropriate) and nitrogen atom is E 
configuration, and the substituents R B and Q corresponds to a line 1 to 6 of Table Y. 


Table 62 


A compound of the formula (lllc) wherein Rt is sec-butyl or isopropyl, the bond between 
the carbon atom at the 4' or 4" position (as appropriate) and nitrogen atom is Z 
configuration, and the substituents Re and Q corresponds to a line 1 to 6 of Table Y. 


Table 63 


A compound of the formula (I lie) wherein Rj is cyclohexyi, the bond between the carbon 
atom at the A' or 4" nosition fas aonroDiiafe^ and nftroaen atom is E configuration, and the 

substituents R 0 and Q corresponds to a line 1 to 6 of Table Y. 


Table 64 


A compound of the formula (lllc) wherein R T is cyclohexyi, the bond between the carbon 
atom at the 4' or 4" position (as appropriate) and nitrogen atom is Z configuration, and the 
substituents R a and Q corresponds to a line 1 to 6 of Table Y„ 


Table 65 


A compound of the formula (lllc) wherein Ri is 1 -methyl butyl, the bond between the 
carbon atom at the 4" or 4" position (as appropriate) and nitrogen atom is E configuration, 



I 

I 

! 
I 

I i 

i ' 

I 
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and the substituents Ra and Q corres|onds to a line 1 to 6 of Table Y. 


Table 66 


A compound of the formula (lllc) whei 
carbon atom at the 4* or 4" position (2 
and the substrtuents R9 and Q corresi 


ein R, is 1 -methyl butyl, the bond between the 

5 appropriate) and nitrogen atom Is Z conf iguration, 

jonds to a line 1 to 6 of Table Y. 


Tabla 67 


A compound of the formula (Hid) whs 

the carbon atom at the 4' or 4" positic 
configuration, and the substituents R 6 


rein Ri is sec-butyl or isopropyl, the bond between . 

n (as appropriate) and nitrogen atom is E 

and Q corresponds to a line 1 to 6 of Table Y. * 


Table 68 


A compound of the formula (Hid) whe 
the carbon atom at the 4' or 4" positic 

configuration, and the substituents R c 


■ein R 1 is sec-butyl or isopropyl, the bond between 
n (as appropriate) and nitrogen atom is Z 

and Q corresponds to a line 1 to 6 of Table Y. 


Table 69 


A compound of the formula (Hid) wherein R, is cyclohexyl, the bond between the carbon 
atom at the 4' or 4" position (as appropriate) and nitrogen atom is E configuration, and the 

substituents R Q and Q corresponds to a line 1 to 6 of Table Y. 


Table 70 


A compound of the formula (Hid) whe 
atom at the 4' or 4" position (as apprc 

substituents R B and Q corresponds tc 


rein Ri is cyclohexyl, the bond between the carbon 
ipriate) and nitrogen atom is Z configuration, and the 
a line 1 to 6 of Table Y. 


Table 71 


A compound of the formula (Hid) whe 
carbon atom at the 4' or 4" position (£ 
and the substituents Rs and Q corres 


rein Ri is 1 -methyl butyl, the bond between the 

is appropriate) and nitrogen atom is E configuration, 

jands to a line 1 to 6 of Table Y. 


Table 72 


A compound of the formula (Hid) whd 
carbon atom at the 4 1 or 4" position (s 
and the substituents R 0 and Q corres 


rein Ri is 1 -methyl butyl, the bond between the 

is appropriate) and nitrogen atom is Z configuration, 

ponds to a line 1 to 6 of Table Y. 



j Table Z: A compound of any one of the formulae (Va to Vd) 
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(Vd) 



where 



Line 




X 


1 


CH 3 


SitBu(CH3) 2 


2 

* 


CH3 


H 


3 


PhCH 2 


SitBlKCHsfe ; 


4 


PhCH 2 


H 


5 


CH2CH OHg 


Sit0u(CH 3 ) 2 
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Line 




X 


6 


CHICHI ch^ 


H 


7 


CH3, CH2 


SitBu(CH 3 ) 2 


8 


CHa CH2. 


H 


9 


iPr 

• 


SftBu(CH3)2 


10 


iPr 


H 


11 


tBu 


SitBufChUa 


12 

• 


tBu 


H 


13 




SltBu(CHa) 2 


14 


>— / 


H 



and 



Table 73 


A compound of the formula (Va) wherein R, is sec-butyl or isopropyf, the bond between the 
carbon atom at the 4 J or 4" position (as appropriate) and nitrogen atom is E configuration, 
and the substituents R& and X corresponds to a line l to 14 of Table Z. 


Tab!© 74 

• 

• 
• 


A compound of the formula (Va) wherein R-, Is sec-butyl or isopropyi, the bond between the 
carbon atom at the 4' or 4" position (as appropriate) and nitrogen atom is Z configuration, 
and the substituents R* and X corresponds to a line 1 to 14 of Table Z. 


Table 75 


A compound of the formula (Va) wherein R, is cyclohexyl, the bond between the carbon 

• 

atom at the 4' or 4" position (as appropriate) and nitrogen atom is E configuration, and the 
substituents R4 and X corresponds to a line 1 to 14 of Table Z. 

• 


Table 76 


A compound of the formula (Va) wherein Ri is cyclohexyl, the bond between the carbon 
atom at the 4' or 4" position (as appropriate) and nitrogen atom is Z configuration, and the 
substituents R* and X corresponds to a line 1 to 1 4 of Table Z. 


Table 77 


A compound of the formula (Va) wherein R 1 is 1 -methyl butyl, the bond between the 
carbon atom at the 4' or 4" position (as appropriate) and nitrogen atom is E configuration, 



i 



• 1 

I 

! 

I 

! 
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and the substituents R4 and X corresponds to a line 1 to 1 4 of Table Z. 


Table 78 


A compound of the formula (Va) wherein R t is 1 -methyl butyi, the bond between the- 
carbon atom at the 4' or 4 M position (as appropriate) and nitrogen atom is Z configuration, 
and the substituents and X corresponds to a line 1 to 14 of Table Z. 


Table 79 


A compound of the formula (Vb) wherein Rt is sec-butyl or isopropyl, the bond between the 
carbon atom at the 4 r or 4 M position (as appropriate) and nitrogen atom is E configuration, 
and the substituents R 4 and X corresponds to a line 1 to 1 4 of Table Z. 


Table 80 


A compound of the formula (Vb) wherein is sec-butyl or isopropyl, the bond between the 
carbon atom at the 4' or 4" position (as appropriate) and nitrogen atom is Z configuration, 
and the substituents Rt and X corresponds to a (ine 1 to 14 of Table Z. 


Table 81 


A compound of the formula (Vb) wherein Rt is cyclohexyl, the bond between the carbon 
atom at the 4' or 4" position (as appropriate) and nitrogen atom is E configuration, and the 

substituents R 4 and X corresponds to a line 1 to 14 of Table 


Table BE 


A compound of the formula (Vb) wherein R, is cyclohexyl, the bond between the carbon 
atom at the 4 V or 4" position (as appropriate) and nitrogen atom is Z configuration . and the 

substituents and X corresponds to a line 1 to 14 of Table Z. 


Table 83 


A compound of the formula (Vb) wherein R-, is 1 -methyl butyl, the bond between the 
carbon atom at the 4 s or 4" position (as appropriate) and nitrogen atom is E configuration, 

and the substituents Rd and X corresponds to a line 1 to 1 4 of Table Z- 


Table 84 


A compound of the formula (Vb) wherein is 1 -methyl butyl, the bond between the 
carbon atom atthB 4' or 4" position (as appropriate) and nitrogen atom is Z configuration, 
and the substituents R* and X corresponds to a line 1 to 14 of Table Z. 


Table 85 


A compound of the formula (Vc) wherein Rt is seobutyl or isopropyl, the bond between the 
carbon atom at the 4' or 4" position (as appropriate) and nrtrogen atom is E configuration, 
and the substituents R* and X corresponds to a line 1 to 14 of Table Z, 


Table SB 


A compound of the formula (Vc) wherein R, is sec-butyl or isopropyl, the bond between the 
carbon atom at the 4' or 4" position (as appropriate) and nitrogen atom is Z configuration, 
and the substituents R4 and X corresponds to a line 1 to 1 4 of Table Z. 


Table 87 


A compound of the formula (Vc) wherein Rt Is cyclohexyl, the bond between the carbon 
atom at the 4' or 4" position (as appropriate) and nitrogen atom is E configuration, and the 
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substituents R4 and X corresponds to a line 1 to 14 of Table Z. 

j 


Table 88 

• 


A compound of the formula (Vc) wherein R, is cyciohexyl, the bond between the carbon 
atom at the 4' or 4" position (as appropriate) and nitrogen atom is Z configuration, and the 
substituents FL, and X corresponds to a line 1 to 14 of Table Z. 


Table 89 


A compound of the formula (Vc) wherein R, is 1 -methyl buty| f the bond between the 
carbon atom at the 4' or 4" position (as appropriate) and nitrogen atom is E configuration, 
and the substituents FL and X corresponds to a line 1 to 14 of Table Z. 


• Table 90 


A compound of the formula (Vc) wherein R, is 1 -methyl butyl, the bond between the 
carbon atom at the 4' or 4" position (as appropriate) and nitrogen atom is Z configuration, 
and the substituents R4 and X corresponds to a line 1 to 1 4 of Table Z. 


b Table 91 

■ 


A compound of the formula (Vd) wherein R, is sec-butyl or isopropyl, the bond between the 
carbon atom at the 4' or 4" /position (as appropriate) and nitrogen atom is E configuration, 
and the substituents R a and X corresponds to a line 1 to 1 4 of Table Z. 


Table 92 

• 
* 

• 


A compound of the formula (Vd) wherein R n is saobutyl or isopropyl, the bond between the 
carbon atom at the 4' or 4" position (as appropriate) and nitrogen atom is Z configuration, 
and the substituents and X corresponds to a line 1 to 1 4 of Table Z. 


Table 93 


A compound of the formula (Vd) wherein R, is cyciohexyl, the bond between the carbon 
atom at the 4' or 4" position (as appropriate) and nitrogen atom is E configuration, and the 
substituents Fit and X corresponds to a line 1 to 14 of Table Z- I 


Table 94 

V 


A compound of the formula (Vd) wherein R 1 is cyclohexyl, the bond between the carbon 
atom at the 4' or 4" position (as appropriate) and nitrogen atom is Z configuration, and the 
substituents R4 and X corresponds to a line 1 to 1 4 of Table Z. 


Tr*— » mm mm 

Table 95 


A compound of the formula (Vd) wherein R, is 1 -methyl butyl,' the bond between the 1 
carbon atom at the 4' or 4" position (as appropriate) and nitrogen atom is E configuration, 
and the substituents FL and X corresponds to a line 1 to 14 of Table Z. 


Table 96 


A compound of the formula (Vd) wherein Rt is 1 -methyl butyl, the bond between the | 
carbon atom at the 4' or 4" position (as appropriate) and nitrogen atom is Z configuration, 
and the substituents Ra and X cojrresponds to a line 1 to 14 of Table Z. 



I 
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ln the area of pest control, a compound of formula (I), (III) or (V) is an active compound 
(also referred to as active ingredient) exhibiting valuable preventive and/or curative activity 
with a very advantageous biocidal spectrum and a very broad spectrum, even at low rates 
of concentration, while being well tolerated by warm-blooded animals, fish and plants. They 
are, surprisingly, equally suitable for controlling both plant pests and ecto- and endo- 
parasites in humans and more especially in productive livestock, domestic animals and 
pets. They are effective against all or individual development stages of normally sensitive 
animal pests, but also of resistant animal pests, such as representatives of the class 
insecta, order Acarina, class nematbda, cestodes and trematodes, while at the same time • 

protecting useful organisms. The insecticidal, acaricidal or nematicsdal activity of the active 

* 

ingredients according to the invention may manifest itself directly, /.e., in the mortality of the 
pests, which occurs immediately or .only after some time, for example during moulting, or 

r 

indirectly, for example in reduced oviposition and/or hatching rate, good activity 

■ 

corresponding to a mortality of at least 50 to 60 %. 



15 



20 
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30 



Successful control within the scope jof the subject of the invention is possible, in particular, 
of pests from the orders Lepidoptera, Coleoptera, Orthoptera, Isoptera, Psocoptera, 
Anopfura, Mallophaga, Thysanopterja, Heteroptera, Hornoptera, Hymenoptera, Diptera, 
Siphonaptera, Thysanura and Acarina, mainly Lepidoptera and Coleoptera. Very especially 
good control is possible of the following pests; 



Abagrotis spp.. Abraxas spp., Acantholeucania spp., Acanthoplusia spp., Acarus spp,„ 
Acarus siro, Aceria spp M Aceria sheldoni, Acleris spp., Acoloithus spp., Acompsia spp. ? 

Acossus spp., Acria spp., Acrobasis spp., Acrocercops spp. s Acrolepia spp., Acrolepiopsis 

( j » 

spp., Acronicta spp., Acropolrtis spp., Actebia spp., Aculus spp., Aculus schlechtendali, 

■ i 

Adoxophyes spp., Adoxophyes reticulana, Aedes spp., Aegeria spp., Aethes spp., Agapeta 
s PP-> Agonopterix spp., Agriopis sppj., Agriotes spp., Agriphila spp. s Agrochola spp., 

Agroperina spp., Alabama ssp' Alabama argillaceae, Agrotis spp., Albuna spp., Alcathoe 

I i i 

spp., Alcis spp., Aleimma sppj, Aletia spp., Aleurothrixus spp., Aleurothrixus floccosus, 
; j I 

Aleyrodes spp., Aleyrodes brassicae, Allophyes spp., Alsophila spp., Amata spp., Amathes 

spp., Arnblyomma spp., Amblyptilia spp., Ammoconia spp., Amorbia spp., Amphion spp., 

Amphipoea spp., Amphipyra spp., Amyelois spp., Anacamptodes spp., Anagrapha spp., 
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Anarsia spp., Anatrychyntis spp., Anavitrinella spp., Ancylis spp., Andropolia spp., 
Anhimella spp., Antheraea spp., Antherigona spp., Antherigona soccata, Anthonomus ssp., 
Anthonomus grandis, Anticareia spp., Anticarsia gemmatalis, Aonidiella spp., Apamea spp., 
Aphania spp., Aphelia spp., Abhididae, Aphis spp., Apotomis spp., Aproaerema spp., 
Archippus spp., Archips spp.,jAcromyrrnex, Arctia spp., Argas spp., Argolamprotes spp., 
Argyresthia spp., Argyrogramma spp., Argyroploca spp., Argyrotaenia spp., Arotrophora 
spp., Ascotis spp., Aspidiotus spp.. Aspilapteryx spp., Asthenoptycha spp., Aterpia spp., 
Athetis spp., Atomaria spp., Atomaria linearis, Atta spp., Atypha spp., Autographa spp., 
Axylia spp., Bactra spp., Barbara spp., Batrachedra spp., Battaristis spp., Bembecia spp., 
Bemisia spp., BBmisia tabacf, Bibio sppi, Bibio hortulanis, Bisigna spp., Blastesthia spp., 
Blatta spp.. Blatella spp., Blepharosis spp., Bleptina spp., Boarmia spp., Bombyx spp., 
Bomolocha spp., Boophilus spp., Brach Tiia spp., Bradina spp., Brevipalpus spp., Brithys 
spp., Bryobia spp., Bryobia priaetiosa, Bjryotropha spp., Bupalus spp., Busseola spp., 
Busseola fusca, Cabera sppJCacoecinjorpha spp., Cadra spp., Cadra cautella, 
Caenurgina spp., Calipitrimenjis spp., Callierges spp., CaHophpora spp., CaHophpora 
erythrocephala, Calophasia s(|>p.. Calopfilia spp., Calybrtes spp., Capnoptycha spp., Capua 
spp., Caradrina spp., Caripeta spp., Caijmenta spp., Carposina spp., Carposina 
nipponensis, Catamacta spp., Catelaphfis spp., Catoptria spp,, Caustoloma spp., Celaena 
spp., Celypha spp., Cenopis sjpp., Cephjus spp., Ceramica spp., Cerapteryx spp., Ceratitis 
spp, Ceratophyllus spp.. Ceroplaster spp., Chaetocnema spp., Chaetocnema .tibialis. 

ii 

Chamaesphecia spp., Charanyca spp.. pheimophila spp., Chersotis spp., Chiasmia spp., 
Chilo spp., Chionodes spp., Chorioptes jspp., Choristoneura spp., Chrysaspidia spp., 
Chrysodeixis spp., Chrysomya spp., Chrysomphalus spp., Chrysomphalus dictyospermi, 
Chrysomphalus aonidium, Chrysoteuchija spp., Cilix spp., Cimex spp., Clysia spp., Clysia 
ambiguella, Clepsis spp., Cnajsmidopho'rus spp., Cnaphalocrocis spp., Cnephasia spp.. 
Coccus spp., Coccus hesperidum, Cochylis spp., Coleophora spp., Colotois spp., 
Commophila spp., Conistra spp.. Conopomorpha spp., Corcyra spp., Comutiplusia spp.. 
Cosmia spp.. Cosmopolites spp., Cosm&pterix spp„ Cossus spp., Costaeonvexa spp.. 
Crambus spp.. Creatonotos spp., Crock olomia spp., Crocidolomia binotalis, Croesia spp.. 
Crymodes spp., Cryptaspasma spp., Cryptoblabes spp., Cryptocala spp., Cryptophlebia 
spp., Cryptophlebia Jeucotretaj Cryptoptlla spp., Ctenopseustis spp., Cucullia spp., Curculio 
spp., Culex spp., Cuterebra sp'p., Cydia spp., Cydia pomonalla, Cymbalophora spp., 
Dactylethra spp., Dacus spp., Dadica spp., Damalinea spp., Dasychira spp., Decadarchis 
spp.. Decodes spp.. Deilephila! spp., Deltodes spp.. Dendrolimus spp., Depressaria spp., 

S 
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Dsrmestes spp., Dermanyssus spp., Dermanyssus gallinae, Diabrotica spp., Diachrysia 
spp., Dlaphania spp., Diarsia spp., Diasemia spp., Diatraea spp,, Diceratura spp., 
Dichomeris spp. y Dichrocrocis spp., Dichrorarnpha spp., Dicycla spp., Dioryctria spp., 
Diparopsis spp., Diparopsis ckstanea, Dipleurina spp., Diprion spp. r Diprionidae, Discestra 
spp., Distantiella spp., Distantiella theobromaj Ditula spp,, Diurnea spp., Doratopteryx spp., 
Drepana spp., Drosphila spp.j Drosphila melanogaster, Dysauxes spp., Dysdercus spp., 
r^'sstroma spp., Eanaspp., Earias spp., Ecclrtica spp., Ecdytolopha spp., Ecpyrrhorrh~~ 
»» Ectomyelois spp-, Eetropis spp., Egfra spp., Elasmopalpus spp., Ernmelia spp., 

Ifltna cnn Pmnuroi ima csrin Prmrnia enri Fnarmnnia c=nn PnrlnniTa cnn 



Spp. j - j - - - •- ii -■ — - -■ -j--- r r -? — — ■ t #- -* ■■ i~ — ■- — r i — ' •« — • • 

mpoasca spp., Empyreuma spp,, Enargiaspp., Enarmonia spp., Endopizaspp., 
Endothenia spp,, Endotricha spp., Eoreurna spp., Eotetranychus spp., Eotetranychus 

rammi Pnannno cnn Pnalles spp., EpheStia Spp., EpheStlodeS Spp., Epiblema Spp., 

spp., Epiphyas spp., Epiplema spp., Epipsestis spp., Epirrhoe 



carpini, Epagoge spp., Epelis 

Epiehoristodes spp,, Epinotia ( , r _ r r _^. r rr _ w __, B _ r 

spp., Episimus spp., Epitymbia spp,, Epllachna spp., Erannis spp., Erastria spp., Eremnus 
spp., Ereunetis spp., Eriophyes spp., Eriosoma spp., Eriosoma lanigerum, Erythroneura 
spp., Estigmene spp., Ethmia spp. s Etiella spp., Euagrotis spp,, Eucosma spp., Euehlaena 
spp., Euelidia spp,, Eueosma spp., Euchistusjspp., Eucosmomorpha spp,, Eudonia spp., 
Eufidonia spp., Euhyponomeutoides spp., Eulepitodes spp., Eulia spp,, Eulrthis spp., 
Eupithecia spp., Euplexia spp:, Eupoecilia spp., Eupoecilia ambiguella, Euproctis spp,, 
Eupsilia spp., Eurhodope spp,, Eurois spp., Eurygaster spp., Eurythmia spp., Eustrotia 
spp., Euxoa spp., Euzophera spp., Evergestis spp., Evippe spp., Exartema spp., Fannla 
spp., Faronta spp., Feltia spp., Ratima spp., Fishia spp., Frankliniella spp., Fumibotys spp., 
Gaesa spp., Gasgardia spp., Gastrophilus spp., Gelechia spp., Gilpinia spp., Gilpinia 
polytoma, Glossina spp., Glyphipterix spp., Glyphodes spp., Gnorimoschemini spp,, 
Gonodonta spp., Gortyna spp., Gracillaria spp., Graphania spp., Grapholita spp., 
Grapholitha spp., Gravitarmata spp., Gretcheriia spp., Griselda spp., Gryllotalpa spp., 
Gynaephora spp., Gypsonoma spp., Hada spp., Haematopinus spp., Halisidota^spp., 
Harpipteryx spp. r Harrisina spp ( , Hedya spp., Helicoverpa spp., Heliophobus spp., Heliothis 
spp., Hellula spp., Helotropa sjpp., Hemaris sp'p., Hercinothrips spp., Herculia spp., » 
Hermonassa spp., Heterogenea spp., Holomelina spp., Homadaula spp., Homoeosoma 

spp., Homoglaea spp., Homohadena spp., Hoimona spp., Homonopsis spp., Hoplocampa 

I i 

spp M Hoplodrina spp,, Hoshinoa spp,, Hxalomrna spp., Hydraecia spp., Hydriornena spp., 
Hyles spp., Hyloicus spp., Hypagyrtis spp., Hypatima spp., Hyphantria spp., Hyphantria 
cunea, Hypocala spp., Hypocoena spp., Hypocfema spp., Hyppobosca spp., Hypsipyla spp., 
Hyssia spp., Hysterosia spp., Idaea spp., Idia spp., Ipimorpha spp., Isia spp., Isochorista 
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..Isophrictis spp.. Isopolis spp., Isot'rias spp., Ixodes spp., Itame spp., Jodia spp., Jodis 
spp., Kawabea spp., Kefferia spp., Keiferia lycopigrsicelia, Labdia spp., Lacinipolia spp., • 
Lambdina spp., Larnprothritpa spp., Laodelphax spp., Lasius spp., Laspeyresfa spp., 
Leptinotarsa spp., Leptinotarsa decemlineata, : Leptocorisa spp., Laptostales spp., ■ 
Lecanium spp., Lecanium comi, Lepidosaphes spp., Lepisma spp., Lepisma saccharina . 
Lesmone spp., Laucania spp.[ Leucinodes spp., Leucophaea spp., Leucophaea maderae, 
Leucoptera spp., Leucoptera scitella, Unognathus spp., Liposcelis spp., Lissorhoptrus spp., 
Litbacodia spp., Lithocolletis spp., Lithomoia spp., Uthophane spp., Lixodessa spp., 
Lobesia spp., Lobssia botrana, Lobophora spp., Locusta spp., Lomanaftes spp., 
Lomographa spp., Loxagrotis spp., Loxostege spp., Lucilia spp., Lymantria spp., Lymnaecia 
spp., Lyonetia spp., Lyriomyza spp., Macdonnoughia spp., Macrauzata spp., Macronoctua 
spp., Macrosiphus spp., Malacosorna spp., Maliarpha spp., Mamestra spp., Mamestra 
brassfcae, Manduca spp., Manduca sexta, Marasmia spp., Margaritia spp., Matratinea spp., 
Matsumuraeses spp., Melanagromyza spp., Melipotes spp., Melissopus spp., Melittia spp., 
Melolontha spp., Meristis spp., Merftastis jspp., Merophyas spp.. Mesapamea spp., • 
. Mesogona spp., Mesoleuca spp., MetanWma spp., Metendothenia spp., Metzneria spp., 
Micardia spp., Microcodes spp., Microleon spp., Mnesictena spp., Mocis spp., Monima 
spp., Monochroa spp., Mononjiorium spp., Monomorium pharaonis, Monopsis spp., 
Morrisonia spp. 7 Muscaspp., Mutuuraiaspp., Myeloisspp., Mythimnaspp lp Myzus spp., 
Naranga spp., Nedra spp., Nemapogon spp., Neodiprion spp., Neosphaleroptera spp., 
Nephelodes spp., NephotetBx spp., Nezara spp., Nilaparvata spp., Niphonympha spp., 
Nippoptjlia spp., Noctua spp., Nola spp,,' Notocelia spp., Notodonta spp., Nudaurelia spp., 
Ochropleura spp., Ocnerostona spp., Oestrus spp., Olethreutes spp., Oligia spp., Olindia 
spp., Olygonychus spp., Olygonychus gallinae, Oncocnemis spp., Operophtera spp., 
Ophisma spp., Opogona spp., Oraesia spp., Omiodoros spp., Orgyia spp., Oria spp., 
OrsBotia spp., Orthodes spp., Orthogoniai spp., Orthosia spp., Oryzaephilus spp., Oscinella 
spp., Oscinella frit, Osmlnia spp., Ostrinia sppj, Ostrinia nubilalis, Otiorhynchus spp., 
Ourapteryx spp., Pachetra spp., Pachysphinx spp., Pagyda spp., Paleacrila spp., Paliga 
spp., Palthis spp., Pammene spp., Pandjeinis spp., Panemeria spp., Panolis spp., Panolis 
flammea, Panonychus spp., Parargyreslhfa spp., Paradiarsia spp., Paralobesia spp., 
Paranihrene spp., Parapandeipis spp., Ifarape'diasia spp., Parastichtis spp., Parasynden 
spp., Paratoria spp., Pareromeme spp., pjectinophora spp., Pectinophora gossypiella, 
Pedicailus spp., Pegomyia sppl, Pegomylia hyoscyami, Pelochrista spp., Pennfsetia spp., 
Panstemonia spp., Pemphigus; spp., Peijtatodjes spp., Peridroma spp., Perileucoptena 

i ' ! 
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spp.^Periplaneta spp., Perizqma spp.,f>etrovaspp., Pexicopia spp., Phalonia spp., 
Phalonidia spp., Phaneta spp., Phlyctaenfa spp., Phlyctinus spp., Phorbfa spp., 
Phragmatobia spp., PhricantHes spp., fjhthorimaea spp., Phthorjmaea operculella, 
Phyllocnistis spp., Phyllocoptruta spp., Phyllocoptruta oleivora, Phyllonorycter spp., 
Phyllophila spp. p Phylloxera spp-, Pleris spp., Pieris rapae, Piesma spp., Flanococus spp., 
Planotortrix spp-, Platyedra spp., Platynota spp., PlatyptiHa spp., Platysenta spp., Plodia 
spp., Plusia spp., Plutella spp., Plutella xylostella, Podosesia spp., Polia spp., Popillia spp., 
Polymixis spp., Polyphagotarsonemus spp. s Polyphagotarsonemus latus, Prays spp., 
Prionoxystus spp., Probole spjp M Proceras spp., Prochoerodes spp., Proeulia spp., 
Proschistis spp., Proselena spp., Proserpinus spp., Protagrotis spp., Proteoteras spp,, 



i-roxoDainra spp., rroToscninia spp,, rselnophorus spp., Pseudaletia spp., 
Pseudanthonomus spp,, PseiidaterneliJ spp., Pseudaulacaspls spp., Pseudaxentera spp:, 
Pseudococus spp., Pseudohepnenias s Dp., Pseudoplusia spp., Psoroptes spp., Psylla spp., 
Psylliodes spp., Pterophorus spp., Ptycfooloma'spp., Pulvinaria spp., Pulvinaria aethiopica, 
Pyralis spp., Pyrausta spp., Pjrrgotis spjj., Pyrreferna spp., Pyrrharctia spp., 
Quadraspldiotus spp. 7 Rancorja spp., Rdphia spp., Reticuttermss spp., Retinia spp., 
Rhagoletis spp, Rhagoletis pomoneHa^ Rhipicephalus spp., Rhizoglyphus spp., Rhlzopertha 
spp., Rhodnius spp., Rhophalbsiphunrvspp., Rhopobota spp., Rhyacia spp., Rhyacionia 
spp., Rhynchopacha spp., Rhyzosthene's spp., Rivula spp., Rondotra spp., Rusidrina spp., 
Rynchaglaea spp., Sabulodes spp., Salilbergella spp., Sahlbergella singularis, Saissetia 
• spp., Samia spp., Sannlna spjj>., Sanninoidea spp., Saphoideus spp., Sarcoptes spp., 
Sathrobrota spp., Scarabeidae, Sceliodes spp.,' Schinia spp,, Schistocerca spp., Schizaphis 
spp., Schizura spp., Schreckehsteinia sjap., Sclara spp., Scirpophaga spp., Scirthrips* 

auranti, Scoparia spp., ScopuL spp., Scotia spp., Scotinophara spp., Scotogrammaspp., 

i ! 

Scrobipalpa spp., Scrobipalpopsis spp., Semiothisa spp., Sereda spp., Sesamia spp., Sesia 

spp., Sicya spp., Sideridis spp., Simyraspp., Sfneugraph© spp., Sitochroa spp., Sitoblon 

spp., Sitophilus spp., Sitotroge spp., Solpnopsis spp., Smerinthus spp., Sophronia spp., 

Spaelotis spp., Spargaloma sp p., Sparganothis spp,, Spatalistis spp., Sperchia spp., 

Sphecia spp., Sphinx spp., Spilonota spp., Spodoptera spp., SpodoRtera littoralis, 

•Stagrriatophora spp., Staphylifiochrous.spp., Stathmopoda spp., Stenodes spp., Sterrha 

I j I i j 1 

spp., Stomoxys spp.. Strophedra spp., .Sunira spp., Sutyna spp., Swarnmerdamia spp., 

Syllonjatia spp., Sympistis sppL Synantfoedon spp., Synaxis spp., Syncopacma spp., 

j • I • 

Syndemis spp., Syngrapha spp., Synthorneida spp., Tabanus spp., Taeniarchis spp., 

i ' i i ' 

Taeniothrips spp., Tannia spp., Tarsoriernus spp., Tegulrfera spp., Tehama spp., Teleiodes 

♦ *• i i 
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spp., Telorta spp., Tenebrio Wpp_, Tepbrina spp., Teratoglaea spp., Tenicula spp., Tethea 
spp.. Tetranychus spp., Thalpophila spp., Thaumetopoea spp., Thiodia spp., Thrips spp., 
Thrips palmi, Thrips tabaci, Thyridopte,ryx spp.; Thyris spp., Tineola spp., Tipula spp., 
Tortricidia spp., Tortrix spp., Trached! jspp., Trialeurodes spp., Trialeurodes vaporariorum, 
Triatqma spp., Triaxomera spjp., Tribolium spp:. Tricodectes spp., Trichoplusia spp., 
Trichoplusia ni, Trichoptilus spp., Trioza spp.,.Trioza erytreae, Triphaenia spp., Triphosa 
spp., Trogoderma spp.. Tyriajspp., Udea spp., Unaspis spp., Unaspis citri, Utetheisa spp., 
Valeriodes spp., Vespa spp., yespamnina spp., Vitacea spp., Vitula spp., Witlesia spp., 
Xantfiia spp., Xanthorhoe spp!., Xanthotype spp., Xenomicta spp., Xenopsylla spp., 
Xenopsylla cheopsis, Xestia Spp., Xylejna sppi,.Xylomyges spp., Xyrosaris spp., 
Yponpmeuta spp., Ypsolopha spp. ? Zaije spp.,' Zanclognathus spp., Zeiraphera spp. 7 
Zenodoxus. spp., Zeuzera sppl, Zygaena spp., ' 



It is also possible to control pests of the 



rl 



1 1 s 

15 the invention. Such pests include, for %ample, 



class iNematoda using the compounds according to 



I r ■> 

IM I 



root knot nematodes, cyst-forming nematodes, and also stem and leaf nematodes: 

especially of Heterodera spp J e.g., Hsteroderkschachtii, Heterodora avenae and 
Heterbdora trifolii; Globodera spp., e,g!i piobodera rostochiensis; Meloidogyne spp., e.g., 
Meloidogyne incognita and Meloidogynd javanica; Radopholus spp., e.g., Radopholus 
20 similis; Pratylenchus, e.g., Pratylenchus negle'cians and Pratylenchus penetrans; 

Tylenchulus, e.g., Tylenchulus semipeiri ©trans; Longidorus, Trichodorus, Xiphinema, 
Ditylenchus, Apheenchoides and Anguina; especially Meloidogyne, e.g., Meloidogyne 
incognita, and Heterodera, e.g., Heterddera glycines. 

!*r »i 
III • 

if. 

v. 



foimu 



An es aecially important aspec : of the present invention is the use of the compound of 



a (I), (HI) or (V) in the protection(6f plants' against parasitic feeding pests. 



| 

compound against anima 



given circumstances by the addition ofijcrther insecticides, acaricides or nematicides 

L'l » t • 



v,.| 

n 

ft I 



» » 



The action of the compound of formula^), (III); or (V) and the compositions comprising the 



pests dpi be significantly broadened and adapted to the 
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Suitable- additives include, for 
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exarnplej representatives of the following classes of active 
ingredient organophosphorus compounds, nitrophenols and derivatives, formamidines 

i I •''! 

ureas, carbamates, pyrethroids, chlorinated hydrocarbons, neonicotinoids and Bacillus 
thurirlgiensis preparations. 



I 



• t 

► * 

1 «! 

■? 
t • 
I* 



« • 



Examples of especially suitable mixing* partners include: azamethiphos; chlorfenvinphos; 

cyperlmethrin, cypermethrin hjgh-cis; promazine; diafenthiuron; diazinon; dichlorvos; 

dicrofophos; dicyclanil; fenoxycarb; fluazuron; furathiocarb; isazofos; iodfenphos; 

kinoprene; luf enuron; methacriphos; m'ethidathion; monocrotophos; phosphamidon; 

1 0 • profenofos; diofenolan; a compound obtainable from the Bacillus thuringiensis strain GC91 

] «5'| 
or from strain NCTC11821; pymetrozine; bromopropylate; methoprene; disulfoton; 



quinalphos; tau-fluvalinate; th 



I 

ocyclarn'; 



thiometon; aldicarb; azinphos-rnethyl; benfuracarb; 



bifenthrin; buprofezin; carbofuran; dibujylaminothro; cartap; chlorfluazuron; chlorpyrifos; 



cyfluthrin; lambda-cyhalothrin ■ alpha-cypermetfirin; zeta-cypermethrin; deltamethrin; 
15 drflub anzuron; endosulfan; etfliofencaft ; fenitrothion; fenobucarb; fenvalerate; formothfon; 
methiocarb; heptenophos; imidaclopricl; thiarnethoxam; clothianidine; isoprocarb; 
methamidophos; methomyl; mevinphos; parathion; parathion-methyl; phosalone; pirimicarb; 
propolxun teflubenzuron; terbufos; triazamate; fenobucarb; tebufenozide; fipronil; beta- 

J i i I 

cyfluthrin; silafluofen; fenpyroximate; ptoridaben; fenazaquin; pyriproxyfen; pyrirnidrfen; 
20 mitenpyrarn; acetamiprid; abar lectin; e^amectin; emamectin-benzoate; spinosad; a plant 
extract that is active against insects; ajpreparation that comprises nematodes and is active 

obtainable from Bacillus subtilis; a preparation that comprises 

id 



against insects; a preparation 



fungi and is active against insects; a preparation that comprises viruses and is active 

M 

against insects; chlorfenapyn acephat£; acrinathrin; alanycarb; alphamethrin; amitraz; AZ 



ill 



6054y azinphos A; azinphos M; azocypjlotin; bendiocarb; bensuftap; beta-cyfluthrin; BPMC; 
brof enprox; bromophos A; buf sncarb; butocarboxin; butylpyridaben; cadusafos; carbaryl; 

j J 3 * J 

carbopftenothion; chloethocarjj; chlorettioxyfos; chlormephos; cis-resmethrin; clocythrin; 
dofenjtezine; cyanophos; cydopixrthrinpcyhexatin; demeton M; demeton S; demeton-S- 
methyl; djchlofenthion: dicliphos; diethjon; dimethoate; dimetbylvinphos; dioxathion; 
edifertphos; esfenvalerate; ethion; ethc^f anproxj.ethoprophos; etrimphos; fenamlphos; 
fenbutatiiji oxide; fenothiocarb; fenproplkthrin; fenpyrad; fenthion; fluazinam; flucycJoxuron; 
flucythrinate; flufenoxuron; f luf enprox; &>nophos; fosthiazate; fubf enprox; HCH; 
hexaf] jmuron; hexythiazox; IKI-220; ip&ibenfos; isofenphos; isoxathion; ivermectin; 

I: 

i 

ti 
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enphos; metaldehyde; metolcarb: milbemectin; moxidectin; 
nalecj; NC 184; omethoate; oxarnyl; oxydemethon M; oxydeprofos; permethrin; phenthoate; 
phorate; phosmet; phoxim; pirimiphos ifl; pirimiphos E; promecarb; propaphos; prothiofos; 



proth 

saJithjon; sebufos; sulfotep; sjjlprofos; jebufenpyrad; tebupirimphos; tefluthrin; temephos; 



aate; pyrachlophos; pyradaphentbion; pyresmethrin; pyrethrum; tebufenozide; 



terbam; tetrachlorvinphos; thiacloprid; thiafenox; thiodicarb; thiofanox; thionazin; 
thuringiensin; tralomethrin; triarthene; {riazophps; triazuron; trichlorfon; triflumuron; 
trimethacarb; vamidothion; xy 



indoxacarb; methoxyfenozide 
1 0 pathogen Metarhizium anisop 



!l 

ylcarb; Yf 5301/5302; zetamethrin; DPX-MP062 — 
bifenaz4e; XMC (3,5-xylyl methylcarbamate); or the fungus 



iae. 



A compound of formula (I), (II ) or (V) cjan be used to control, i.e.. to inhibit or destroy, pests 
of thd mentioned type occurring on plar ts, especially on useful plants and ornamentals in 

id in forestry 

blossoms, leaves, stems, tubers or roo ls. while in some cases plant parts that grow later 
are still protected against those pests. 



! 

Target crops include especially cereals! 

j I 
sorghjum; beet, such as sugar] beet and 

! 



such ab wheat, barley, rye, oats, rice, maize and 



fodder beet; fruit, e.g., pomes, stone fruit and soft 
fruit, siuch as apples, pears, plums, pestahes, almonds, cherries and berries, ag. p 
strawl jerries, raspberries and blackbenpes; legiminous plants, such as beans, lentils, peas • 
and S3ybeans; oil plants, sucf as rape 7 j mustard, poppy, olives, sunflowers, coconut, castor 
oil. ccfcoa and groundnuts; cucurbitaceae, sue*} as marrows, cucumbers and melons; fibre 

such as oranges, lemons, 

I i — ' -~^| — «pw W «^ lavi i, lettuce, asparagus, cabbages, 

carrots, onions, tomatoes, potatoes land paprika; lauraceae, such as avocado, cinnamon 
and camphor; and tobacco, n.Lts, coffeJ, aubergines, sugar cane, tea, pepper, vines, hops, 
bananas," natural rubber plants and bmarnentalk 

i 




goods 



(0, (HI) or (V) is the protection of stored 



Further areas of use of a compoundlof formula 
i I i j 

and storerooms and the protection of raw materials, and also in the hygiene sector, 



I- 
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especfally the protection of dc mestib animals and productive livestock against pests of the 



mentioned type, more especially the protection of domestic animals, especially cats and 



dogsj from infestation by fleas, ticks and nematodes. 



. I 1 f 

The invention therefore relates alsoto a p'esticidal composition, such as emulsifiable 
concentrates, suspension concentrates, directly sprayable or dilutable solutions, spreadable 
pastes, dilute emulsions, wettable powders, soluble powders, dispersible powders, wettable 
powders; dusts, granules and encapsulations of polymer substances, that comprises at 
least ane compound of formu a (I), (111) or (V), &ie choice of formulation being made in 

i i 

10 accordance with the intended objectives and the prevailing circumstances. Furthermore, 
the pesticidal composition is often djluted, and joptionally combined with other pesticidal 
compositions, before its use as a pesticide. The invention, therefore, also relates to a tank 



mix composition (sometimes ijeferred to as a sljurry in the event the composition is a 
suspension), which comprises the pesticidal co[mposrtion and a liquid carrier, generally 
water[ and optionally one or more other pesticidal compositions, each other pesticidal 



composition comprising a furt 



er pesticide as active compound. 



The active ingredient is used in those compositions in pure form, a solid active ingredient, 



for example, in a specific partible size, or preferably together with at least one of the 
auxiliary (also known as adjuvknts) customary in formulation technology, such as 
extenders, e.g., solvents or solid carriers, or sujrface-active compounds (surfactants). In the 
area of parasite control in hurnans, domestic animals, productive livestock and pets it will 



be self-evident that only physiologically tolerabl 



25 Solve 



e additives are used. 



■ 

iptsjare, for example: non-hydrogenated or partly hydrogenated 



aromatic 



hydrocarbons, preferably fractions Cp to Ci 2 of alkylbenzenes, such as xylene mixtures, 
alkylated jnaphthalenes or tetmhydronaphthalerje, aliphatic or cycloaliphatic hydrocarbons, 
such as paraffins or cyclohexane, alcohols, such as ethanol, propanol or butanol, glycols 
and ethers and esters thereof, 



30 glycol 



such .as propylene glycol, dipropylene glycol ether, ethylene 
or ethylene glycol mono -nethyf or -ethyl ether, ketones, such as cyclohexanone, 



isophorone or diacetone alcohol, strongly polar solvents, such as N-methylpyrrolid-2-one, 

; t 
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dimethyl sulfoxide or N,N-dimethylformarnide, water, non-epoxidized or epoxidized plant 
oils, such as non-epoxidized or epoxidized rapeseed, castor, coconut or soya oil, .and 
silicone oils. 



The solid carriers used, for example, for dusts and dispersible powders, are as a rule 
natural rock powders, such as calcitB, talc, kaolin, montmorillonite or attapulgite. Highly 
disperse 1 silicic acids or highly disperse absorbent polymers can also be added to improve 
the physical properties. Granular adsorptive granule carriers are porous types, such as 
pumice, crushed brick, sepiolite or bentonhe, and non-sorbent earner materials are calcite 
or sand. A large number of granular materials of inorganic or organic nature can ■ 
furthermore be used, in particular dolomite or comminuted plant residues. 



Surface-active compounds are, depending on the nature of the active compound to be 
formulated, nonionic, cationic anchor anionic surfactants or surfactant mixtures with good 
1 5 emulsifying, dispersing and wetting properties. The surfactants listed below are to be 
regarded only as examples; many other surfactants that are customary in formulation 

technology are suitable and are described! in the relevant literature. 

• 

i 
i 

» i 

• 

; i 

Nonionicisurfactants are. in particular, poiyglycol ether derivatives of aliphatic or 
20 cycloaliphatic alcohols, saturated or unsaturated fatty acids and alkylphenols.which can 



contain 3 to 30 glycol ether groups and 8 to 20 carbon atoms in the (aliphatic) hydrocarbon 
radical aijid 6 to 1 8 carbon atoms in the alliyl radical of the alkylphenols. Substances which 
are furthermore suitable are water-solubJej polyethylene oxide adducts, containing 20 to 2S0 



ethylene glycol ether and 10 to 100 propylene glycol ether groups, on propylene glycol, 
ethyleie diaminopolypropylene glycol and aJkyl polypropylene glycol having 1 to 10 carbon 
atoms! in the alkyl chain. The compounds mentioned usually contain 1 to 5 ethylene glycol 



units per propylene glycol unit. Examples are nonylphenol-poryethoxyethanols, castor oil 
polygl tco) ethers, polypropylene-polyethylene oxide adducts, tributylphenoxypoly- 
ethoxi ethanol, polyethylene glycol and octyfphenoxypolyethoxyethanol. Other substances 
are fatty acid esters of polyoxyethylene soibrtan, such as polyoxyethylene sorbitan trioleate. 
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The cationic surfactants are, in particular, quaternary ammonium salts which contain, as 
subsfituents, at least one alkyl radical having 8 to 22 C atoms and, as further substituents, 
lowerj, non-halogenated or halogenated alkyl, benzyl or lower hydroxyalkyl radicals. The 
salts are preferably in the form of halides, methyl-sulfates or ethyl-sulfates. Examples are 
stearyl-ttfrnethyl-ammonium chloride and benzyl-di-(2-chloroethyl)-ethyl-ammonium 
brom'de. 



Suitable anionic surfactants can be both water-soluble soaps and water-soluble synthetic 



10 surface-active compounds. Suitable soaps are the alkali metal, alkaline earth metal and 

I 

substituted or unsubstituted ammonium salts of higher fatty acids (C^-C^ such as the 
sodiu n or potassium salts of oleic or stearic acid, or of naturally occurring fatty acid 
mixtu es, which can be obtained, for example, from coconut oil or tall oil; and furthermore 

also the fatty acid methyl-taurine salts. However, synthetic surfactants are more frequently 

« . 

used, in particular fatty sulfonates, fatty sulfates, sulfonated benzimidazole derivatives or 
alkylarylsulfonates. The fatty sulfonates and sulfates are as a rule in the form of alkali 
metal, alkaline earth metal or substituted or unsubstituted ammonium salts and in general 
have an alkyl radical of Q to 22 C atoms, alkyl also including the alkyl moiety of acyl 
radicals; examples are the sodium or calcium salt of ligninsulfonic acid, of dodecylsulfuric 
acid ester or of a fatty alcohol sulfate mixture prepared from naturally occurring fatty acids. 
These also include the salts of sulfuric acid esters and sulfonic adds of fatty alcohol- 
ethylene oxide adducts. The sulfonated benzimidazole derivatives preferably contain 2 
sulfonic acid groups and a fatty acid radical having about B to 22 C atoms. 

i 

Alkylarylsulfonates are, for example, the sodium, calcium or triethanolarnmonium salts of 



dodecylbenzenesulfonic acid, of dibutylhaphthalenesulfonic acid or of a 
riapht lalenesulfonic acid-formaldehyde! condensation product. Corresponding phosphates, 
such as salts of the phosphoric acid ester of a p-nonylphenol-(4-14)-ethylene oxide adduct 
or phospholipids, can further also be us f ed. 



The compositions as a rule comprise 0:fl to 99 %, in particular 0.1 to 95 %, of active 
compounb and 1 to 99.9 %, in particular 5 to 99.9 %, of at least one solid or liquid auxiliary. 



» 

i 



• I i 
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it being possible as a rule for 0 to 25 %j in particular 0.1 to 20 %, of the composition to be 
surfa rtants (% is in each case per cenfcby weight). While concentrated compositions are 
more .preferred as commercial goods, tfie end user as a rule uses dilute compositions 
whktf comprise considerably lower concentrations of active compound. Preferred 
pompositions are composed, in particular, as tallows (% = per cent by weight): 

! i I • 



Emulsifiable concentrates: 



10 solvent: 



active ingredient: 
surfactant: 



Dustst 



active 



ingredient: 



solid carrier: 



■ 

Suspension concentrates: 



active 



ingredient: 



surfactant 



water: 



;i 



Wettable powders : 



active 



i 



ingredients 



! 



surfactanjt ! 
solid carrier: 



■i 
■ 
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1 to 90%, preferably 5 to 20% 



^ :i 



1 to 3p% 3 preferably 1 0 to 20% 

y 

balance 



... 

; J 

V" 



0.1 tdf|l0%, preferably 0.1 to 1% 
99.9 to 90%, preferably 99.9 to 99% 



V 

6 

i 

& 

» 

In 

H 



5 to 75%, preferably 10 to 50% 

i" 

1 to 40%, preferably 2 to 30% 
balance 

?:! 

r.: 

s ! l 

V\ i 
2-' 2 

0.5 to,^0%, preferably 1 to 80% 



•it, 



0.5 to>s.0%, preferably 1 to 15% 



balance 



ft'' 

mi 
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Granules 



1 



@083 



-re- 



active ingredient 



solid 



earner: 



i 

■I i 

0.5 to 30%,i preferably 3 to 15% 
J 

99.5 jjto 70%, preferably 97 to 85% 

I 



I 

Specific formulation examples for use in crop .protection are given below (% = per cent by 
weight): j 



Example' F1 : Emulsrfiable concentrates] 



1 
i 
■ 

• 


. : f ■: 


a) 


b) 


c) 


1 

Actjvs 


s compound j 




25% 


40% 


50% 


Calcium dodecylbenzenesulphonate j 




5% 


8% 


6% 


Castcjr oil polyethylene glycol ether (36jmol of 


EO) 


5% 






| • , — | 
Tributjylphenal polyethylene glycol ethejj (30 m 


ol of EO) 




12% 


4% 


Cyclo 


lexanone j 


i 
t 




15% 


20% 


Xylen 


a mixture 1 

\f : 9 


» 


65% 


25% 


20% 



Mixing of finely ground active compound and additives gives an emulsion concentrate 
which, by dilution with water, affords emulsions of the desired concentration. 



i 



• 

1' 
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Example F2: Solutions 



I 



• ii 



r- 
\ 

i 



! 



Active compound 



l j 



Ethylene glycol monomethyl ether 



Polyethylene glycol (MW 400) 



N-mejthyIpyrrolid-2-one 




Epoxjdized* coconut oil 



1 — , — . ^ . 

Aliphatic! hydrocarbon (boiling range: 160-19oh 

' A "I 



■ 

i 



a) 

80% 



20% 



10% 



20% 



70% 



5% 



1% 



94% 



95% 



5% 



Mixing of finely ground active compound and additives gives a solution suitable for use in 
thefomnbf microdrops, I I 




The active compound is dissolved in difchloronjiethane, the solution is sprayed onto the 
mixture of carriers and the solvent is evaporated under reduced pressure. 



i 
i 



!• 
i 
1 

i! 



s 



i 

I. 



M 
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iExannple F4: Wettable p owder 



• 
■ 


i ! i 


I 

1 

1 


• 

: 

-MM * 


* 

i 

i 
« 

i 


a) 




C) 


Activi 

i 


s compound 1 

• 




• 


25% 


50% 


75% 


« 

Soda 

• 


m jignosulphonate 


< 




5% 


5% 




bodiJm jauryl sulphate 


I 


L 

i 


3% 




5% 


Sodiijm diisobutylnaphthalene sulphonate 


> 

> 




6% 


10% 


Li | • , 

Octylphenol polyethylene glycol ether (7-8 mo] of EO) 




2% 




Finel^ divided silicic acid , 


* 

i 


5% 


10% 


10% 


Kaoliijl j i 


• 

r 

i 


62% 


27% 





gives [wettable powders which can be diluted with water to give suspensions of the desired 



p 

I 1 

concentration. 



i 



Exam 3le! F5: Emulsifiable concentrate 



1 

Active 


compound ; i 




10% 


Octylfihenol polyethylene glycol ethe 


it rnof of EO) 


3% 


Calcic 


1 1 ; 

m dodecylbenzenesulphonate 




1 

1 


3% 


Oasto 


r oil polyethylene glycol ether (36]mpl of 


EO) 


4% 


Cyclo^exanone j 






30% 


^yleni mixture , \ , 


. j 

1 


50% 



which, 



by 



ilutioril with water, affords! enpulsions of the desired concentration. 

! [ 



J 

■ * 



» i 

: [ 

m 

n 



! 

* 

|! 

! 



i ! 



1 . 



I 
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Example F6: Ext aider granules 
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p 

Active compound 


i i 


10% 


, £ . j 

Sodium lignosulphonate 


— ; — 

1 5 


2% 


Carbixymethylqellulose 


i 

a 

I 

■» 


1% 


Kaolin J . i 

][| ! " 


1 i ™ — ' — — 

' i 


87% 



i { [• r < - » — ■ 

extruded and granulated, and the granules are dried in a stream of air 




■ 

F7: Coated granules 



! 

s 



ActivB' compound 






3% 


^olye|hytene glyfcol (MW 200) 




1 
I 


3% . 


^aoiir| | 

i 0 J — — 


• 

— T 


"" 


94% 



is applied uniformly to the kaolin which has 

Ipeen Moistened with polyethylene glycbl This gives dust-free coated granules. 

I 1 



I I i J 
if; i 

Example. F8: Suspension concen trate 

M I A 



^ctive| compound 



Ethylejjnejglycol j 



■I 



tyonylfphenb] polyethy lene glycol ether (15 moBof EO) 

"1 II I ! J — — ' 



Sodium Iignosulphonate 

I b » i 




(pari3c|ymethylcellul0i 
Aquec|u& fomialdehyde solution (37%) 



/^quecjus silicone] oil emulsion (75%) 



Watei 



Mxin 

| 

which, 



ol 
by 




40% 



10% 



finely jground active compound anb additives gives a suspension concentrate 
dilution 1 with water, affords suspensions of the desired concentration. 

■ 



i 

I ■ 
• I 
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'adjutants, ^such-as stabilisers, e.g., vegetebldoils or epoxidised vegetable oils (e.g., 
jepoxjjdiskd coconut oil, rapeseed oil or soybean oil), antifoams, e.g. silicone oil, 
'preservatives, viscosity regulators, binders and/or tackifiers as well as fertilisers or other 
. active ingredients for obtaining special ejects, e.g., acaricides, bactericides, fungicides, 
nematidties, molluscicides or selective- herbicides. 



pie p jesticidal composition according t3 the invention, particularly for use as a crop 

protection product, is prepared in the absence of adjuvants, e.g., by grinding, sieving and/or 

i i 1 : ! h , ; 

compressing the compound of formula^!), (lilt or (V) (as active ingredient) or mixture 
thereof, for, example, to a certain paiticTe : jsizejand in the presence of at least one adjuvant, 
for example, by intimately mixing andfor grinding the compound of formula (I), (III) or (V) 

! A » j. « I 'I 

(as active ingredient) or mixture thereof. vWth t&e adjuvant(s). The invention relates likewise 



| i 

to those processes for the preparation 



^ I „ ,^ , — — 

ofjthe pesticidal composition according to the 



15 inven jtori and tolthe use of a compound of formula (I), (III) or (V) in the preparation of the 



I I „ 
composition. 



« . 



The invention relates also to the methods of application of the pesticidal and tank mix 

! ! : f I 

compositions, £e., the methods of controlling pests of the mentioned type, such as 

I t| I ' *' I 

spraying,; atomising, dusting, coating, dressing, scattering or pouring, which are selected in 
ce withjthe intended objectives and tlpe prevailing circumstances, and to the use 



acco 



of the 



! 



compositions for controlling pestL of thai mentioned type. Typical rates of 



concentration are from 0.1 to 1 000 ppnp; prefe 



mgrecfaent. The rates of application pe^ {hectare are generally from 1 to 2000 g of active 

i Li." I 

-jngrecierftper hectare, especially from 

I !l I ■ 1 i 

■ most preferably from 20 to 1 00 g/hal 



Apref 



! 



I 



ably from 0.1 to 500 ppm, of active 



- 1 1 

10|to 1000 g/ha, preferably from 20 to 600 g/ha, 



•i 



prrecf .method of application inlthelarea c f crop protection is application to the foliage 



! | |" ; " , |,| -> ' r r 

of the plants (foliar application), the frequency and the rate of 

ill | hi fi 

upon the risk of infestation by the pest tn question. However, 

1 ♦ ul * !i _ 1 hi *i I 



(penetrate 



application being dependent 
the active ingredient can also 



trie plants through the roots (systemic action) when the locus of the plants is 



l ' 

1 .; 

» 

■ 

i 



ii 



i 

i 



t .f 

if 

« i 
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impregnated with a liquid formulation or when the active ingredient is incorporated in solid 



form Into'tihe locus of the plants, for example, into the soil, e.g., in granular form (soil 
application). In ijhe case of paddy rice crops, such granules may be applied in metered 
amoi nts to the flooded rice field. 



.i 



IjThe oesticidal apd tank mix compositions are also suitable for protecting plant propagation 
material; eig., seed, such as fruits, tubers or grains, or plant cuttings, against animal pests. 
. The propagation material can be trsjafcici with the composition before planting: seed, for 
exam lie, can be dressed before being sown. The active ingredients according to the 
inven fori jean also be applied to grains {coating), either by impregnating the seeds in a 
liquid jformiiilatioiji or by coating them Wjrth, a solid formulation. The composition can also be 
applied to the planting site when the propagation material is being planted, for example, to 
the seed furrow during sowing. nWim ention relates also to such methods of treating plant 
gation material and to the plant propagation material so treated. 



prop 

i 



i 
i 



• 1' 

Preparation Examples: 



1 



Since jin most cases the compounds ane present as mixtures of the avermectin derivatives 

,{ i ' 1 > s h 

B1a andiBlb, characterization by custornary physical data such as melting point or 

tii, . 

refractive index makes little sense. For this reason, the compounds are characterized by 
IJie retention times that are determined jjn an analysis by HPLC (high performance liquid 
^hrorTiatogmphyJ. Here, the term Bt.a refers to the main component in which the group at 
position 25 i[R n irj formula (I)) is sec-butyl, with a content of usually more than 80%. Bib 
denot ps the minor component in which is isopropyf . The compounds where two retention 
times are ;given Both for the B1 a anci fori the B1 b derivative are mixtures of 
diast^recjiisomers, which can be separated chromatographically. In the case of compounds 



where 



• ;| in W\f ntiot $ time 15 9 iven on| y f n column B1a or only in column Bib, the pure B1a or 

^1b c pmiDlonent^jrespectively, can be obtained during work-up. The correct structures of the 
Bla apd Bl|b components are assigned! by mass spectrometry. 



♦ i 



i 



i 



{! 

I: 

t ( 
i 1 



I 



1 



i 



• • • 
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Jhe following method is used for HPLC analysis: 



HPLQ 



Solvent A; 



I: : 



Solvent B: 



; Time [min] 



■ 

.i 



0.1 



10 



15 



17 



17.1 



Type of column 
Column length 

! 

I ■ 

Internal diameter of column: 

! 

'Temperature 



gradient conditions 



!l 



0.O1 % of trifluoroacetic acid in H s O 



' 0.01 % of trifluoroacetic acid in CH 3 CN 



A[%] 



.i 



80 



50 



>80 



,80 



B 



20 



50 



95 



100 



100 



20 



20 



Flow rate \fjVmm) 



500 



500 



500 



500 



500 



500 



500 



YMOPack ODS-AQ 



125 mm 



2 mm 



40°C 



! I 



I 

! 



d! ! I I 

^ -Pjaok ODS-AQ column used fjoij the chromatography of the compounds is 

manufactured by YMC, Alte Raesfelderstrasse 6, 46514 Schermbeck, Germany. 



I 



In the tallowing examples, the mixing ratios of the eluents are given as volume/volume, and 

J !!]. t I 

the temperatures in °C. Further, for simplicity, representation of the formula in the 

j | Ml! \ 'I '•! 

examp les indicates the main derivative (1B1 a). TBDMS means ferf-butyldimethysilyl. 



.! 



« « i 
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' i' 



I 
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|ExaX(e ; P1: 4 M -(R)-4"-desoxy~4 B - amino^-methyl Avermectin B, and 4"-(S)-4 ,f -desoxy-4''- 



amin©-4?-methyl Avermectin B-i 



i 



! ! 

! ! 




^tepA: To a solution of 40 g of 5-OTB0MS-4"-desoxy-4'*-hydroxyirnino-avermectin B1 and 



5 20.3 (\ ofj diphenyl disulfide in 400 ml tetrahydrofuran at 0°C is added 23 ml of 



iibuty!lpric 



osphine. The mixture is stirredjat 0°C for 1 hour. To the reaction mixture is added 



! .„ 
80g or N-phenylmaleimide and the mixture is stirred at room temperature for 1 hour. The 

J J! i I 

ijnixtufe is poured into a saturated solution of sodium hydrogencaribonate, extracted with 



tjiichlo romethane, dried over Na z S0 4 , a|d concentrated in vacuo. The residue is purified by 
chromatography on silica gel with hexai le/diethyl ether to afford 5-OTBDMS-4"-desoxy- 
4 w -phenylsulfenimine-Avermectin B,. 



^te^Ji; to a solution of 20 g 5-OTBDN^^-desoxy-4^phenylsulfenimine^Aveirne(rtin 
(obtained in step A) in a mixture of 300. ml chloroform and 100 ml of saturated solution of 
sodium hydrogencarbonate at;0 a C is ac jded 5.9 g of m-chloroperbenzoic acid, and the 
mixturjb is stirred at 0°C for 45jminutes,; poured into a aqueous saturated sodium 



20 (bbtai 



ljydro|encajrbonate, extracted! with dicriioromethane; the organic phase is dried over 

sodiuifi sulfate, and concentrated in vacuo to afford 5-OTBDMS-4"-desoxy- 

J„ k ,i : S ! I J 

4 -ph^ny^stilfinimine-Avermectin Bi. 

Stepfc f solution of 5-OTBDMS^^esoxy^"-phenylsulfinimine-Avermectin B 1 



.ill 



4 ml o : mfebjiylmagnesium chfo|ride (3MJ 



step B) in 360 ml of diethyietKer at 0°C is added 1 6.2 ml of methyfmagnesium 
chloric [e (3!jfl) and the mixture is stirred at 0 0 C for 30 minutes, then the ice bath is removed. 

is added to the solution at RT. and the mixture is 



i i 
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{stirred at 5 room temperature for 1 0 miniftes, poured into a saturated sodium chloride, 

l | j . I 

Jextra pted with ethylacetate; the organic phase is dried over sodium sulfate, and 



iconamt^ated in vacuo to afford a mixture of 5-OTBD^/|S-4 ,, -dQsoxy-4 ,, -phe^ylsuIfi^am^de-4 , 

i • ■ n - J — I 



rnethyl-Avermectin Bi. 

! 

Step 



3: ITo a solution of 1 .2 g 5-OTBDryiS^4''-<le5oxy-4^phenylsulfinarnlde-4".rTiethyl- 



! f ! i 

Avermectin B1 (obtained in step C) in 65 ml of dichloromethane at 0°C is added 0.46 ml of 
isopropanol and 0.46 ml of trifluoroacetic acid and the mixture is stirred at 0°C for 1 hour, 
poured into a mixture of saturated sodiihm hydrogencarbonate and brine (1:1), extracted 
with ethylaieetate; the organic phase is dried over sodium sulfate, and concentrated in 
1 0 vacuo to| afford a mixture of 5-OTBDMS-4 ,a -desoxy-4"-amino-4 ,, -methy!-Avermectin B^ The 



resid 

i P 



idue is i 



purified by chromatography on silica gel with hexane/ethylacetate to afford 5~ 

OTBDMS-4"-rS; ^"-desoxy^amino^^methyl-Avermectin B t and 5-OTBDMS-4*-(/?)- 4 W - 
desoxy-4 B -j 



I 



amincMT-methyl-AverTnectin 



Step E: 0.691 g of S-OTBDMS^'-fSJ -4"-desoxy^aminO'4^methyl-Avermectin Bi or 5- 
OTBtjMS^'-fjR)- 4 w -desoxy^ Bt are dissolved in 17.5 ml 

tetrahydroftiran, then 3.5 ml of a stock solution are added, which is prepared from 250 g 



< i 



I 



70% kHF-Pyridine, 275 ml tetrahydrofuran and 125 ml pyridine. The mixture is stirred at 

j i • i j 

pm temperature for 24 hours, poured into water, and extracted with ethylacetate. Then 
the phases are separated; the organic phase is dried over sodium sulfate and the solvents 

20 are distilled, off. The residue is purified by chromatography on silica gel with 

i I j ! , ! 

dichloromethane/methanol, yielding 4 n -(S;~ 4 M -desoxy-4"-amino-4 u -methyl-AvermBctin B, or 
4"-(R)\ 47<i;esoxy-'4 a -amino-4'«-methyl-Avermectin B t . 



Exam 3le:P£: 4"- (R)- ^'-desoxy-^'-amincMt'-C-ethynyl-Avermectin B n 



1 1 

« 



1 1 



I- 1 



1 1 

? 
« 



i 

'I 



j 



i 
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! 



r 



i- 



H 2 N 



Stepsj 



» 

if 




I I . J! 5 

§tefiA: Jdja solution of 5-OTBDMS-4"-;de5oxy-4''-phenylsulfinimine-Avermectin B, (P1: 

k - i ! I;. . ______[. 



j ' ! A B * 10 21 ° ml * tetrah y drof l ran at -78°C is added 1 o.a ml of 
ttimethylsilylethynyl lithium salt (prepared in THF by action of butyllithium on 

j I * I I I * 

|rimethy|sil^lylacelylen) and the mixture iip stirred at -78°C for 20 minutes, poured into a 
ijnixture of saturated sodium chloride arid ethylacetate, extracted with ethylacetate; the 
organic. phSse is dried over sodium sulfate, and concentrated in vacuo to afford a mixture of 
5-OTBD^/IS-4"-fR;- 4"-desoxy-4"-phenyteulf inamide-4"-trimetiiylsilylethynyl-Avermectin B, . 

i I I •* 



•I 



I 

1 1 



^venraecpnjB, (obtained from the step (i\)) in methanol (60 ml) at 0 °C is added 
ijneths nesujphonfc acid (3 ml). The reaction mixture is stirred for 1 hour and poured into 
sature tecj s odium bicarbonate, extracted with ethylacetate, dried over MgzSO*, and 
conc^itrat2d in vacuo. Flash chromatography (silica gel, hexane/ethylacetate 1/1) affords 
i r- (R)~ ^Hjesoxy-4 tt -amino-4 u -ethynyl-Avermec«n B. 

! 1 I* 



» 



:<i ^ 



i 



i 



»- 

i i 



E21 4 ~(R)~ 4 w -desoxy -4 M -N-methyl hydroxylamino-4"-methyl -Avermectin Bi 



I. 
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; 



1 1 



Step 



A: 



J 




OH 



51,86 g 5-OTBDMS-4 n -desoxy-4"«oxo-avermectin Bl are dissolved in 200 m! 



methanol^ 



1 

, j|3.1 ml pyridine and 13.19 g N-methylhydroxylarnine hydrochlorid are added. 
The mf^ujre is* stirred at room temperature for 5 hours, poured into sodium 
hydrogencarbonate, and extracted with ethylacetate. Then the phases are separated; the 
organic phase is dried over sodium sulfate and the solvents are distilled off. The residue is 



purified by:chromatography on silica gel with methanol/ethylacetate, yielding 5-OTBDMS- 
. ^"-desoxy-^"- methyloxidoimino-Avermsctin B v 

|; | |; j 

Step B : Toj a solution of 1g of S-OTBDMS^-desoxy^-methyloxidoimino -Avermectin Bi 

-j. | Ms 

(obtained i in step A) in 15 ml of tetrahydrofuran at 0°C is added 0-98 ml of 

•I 1 l! ! 

ijnethylmagijiesium chloride (3M) and the mixture is stirred at O a C for 30 minutes, then the 
ice bath, is removed. 0.45 ml of methylmagnesium chloride (3M) Is added to the solution at 
RT, and thb mixture is stirred at room temperature for 10 minutes, poured into a saturated 

II I l! I 

spdiurp (j^ijbride, extracted with ethylacetate; the organic phase is dried over sodium 

sulfate, and concentrated in vacuo The residue is purified by chromatography on silica gel 

•j* ii i * ^ 

^ith methanol/ethylacetate, yielding 5-OTBDMS-4*H/?J- 4 w -desoxy -4"-N-methyl 



ii ii- 

h^ydro;yl£ !rino-4' 7 -methyl -Avermectin B 1 

Step C: 0 300 g of 5-OTBDMS-4"-rR;- 4"-desoxy -4 u -N-methyl hydroxylamino-4"-methyl - 

[B, are dissolved in 7.5 ml tetrahydrofuran, then 3 ml of a stock solution are 



l|| 

sjdded, which is prepared from 250 g 70% HF-Pyridine, 275 ml tetrahydrofuran and 125 ml 
pyridine. The mixture is stirred at room temperature for 24 hours, poured into water, and 



i 



i 

• i 



I 
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^xtrarted with ethylacetate. Then the phases are separated; the organic phase is dried over 

Tlf ^ * he Solvents are disti,led The ^siclue is purified by chromatography 
.on silica jgel with hexane/ethylacatate. yielding 4"-ff?> 4"-desoxy -4"-N-methy| 
hydrdxylaJmino-4"-methyl -Avermectin B, . 



p ggjpjj P4: 4"-(R)- 4^desoxy-4"-methyl-4'-N-methylamino-Avermectin B, 



ti 



V: 




OH 



StepA : j,0|65g of 5-OTBDMS-4 B -f7?> 4"-desoxy -4--N-methyl hydroxylamino-4"-methyl - 
Avernjectir |B, (P3: Steps A and B) are dissolved in 360 ml of a mixture of acetonitrile / 
water (3 :i; \ then 8.08 g of molybdenumhexacarbonyl are added. The mixture is stirred at 
ijbom emperature for 6 hours, poured into sodium hydrogencarbonate, and extracted with 
ethylahetpte. Then the phases are separated; the organic phase is dried over sodium 



sulfate aijiojthe solvents are distilled off. The residue is purified by chromatography on 
•silica gel^ith hexane/ethylacetate, yielding 5-OTBDMS-4"-f/?> 4"-desoxy -4"-N- 



I '|l ! 

•methylamjnp ^-methyl -Avermectin B, and 5-OTBDMS-4"-rR> 4"-desoxy-4"-amino-4°- 
methyl-AvL^mectin B, . 

: * -ID 

•S|ep_g; 0.jq 0 g of 5-OTBDMS-4"-r^- 4"-desoxy -4"-N-methylamine-4"-methyl -Avermectin 
B1 anj disbblved in 5 ml tetrahydrofuran, thBn 1 ml of a stock solution are added, which is 
prepared jrtjm 250 g 70% HF-Pyridine, 275 ml tetrahydrofuran and 125 ml pyridine. The 
I fixture is stirred at room temperature for 24 hours, poured into a solution of sodium 
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hydrogericarbonate and extracted with ethylacetate. Then the phases are separated; the 

Is ~ Ml 

organic phase is dried over sodium sulfate and the solvents are distilled off. The residue is 

I | » |j 

purified by Chromatography on silica gel with methanol/ethylacetate, yielding 4T-(R)- 4*- 

[ hi; 

desoxy ^rN-methylamine^-methyl -Avermectin B1 , 



Example F?5: 4"-(S)- 4" -desoxy -4"-N -M ethyl am i n o^rn ethyl -Avermectin 



r 



Step A : To 




OH 



1 1 .09 g of 5-OTB D MS~4"-desoxy -4"-phenylsulfinimine-Avermectin Bi (P1 : 



r I ' 1 

1 0 Steps A and B) in 1 50 m! of tetrahydrof uran at 0°C is added 11 ml of methylmagnesium 



chloride C3M) and the mixture is stirred at O d C for 30 minutes, then the ice bath is removed. 

Then 1 0 rii iof methyliodine is added to the solution at RT, and the mixture is stirred at room 

1 1 » * I « 

temperature for 24 hours, poured into a saturated sodium chloride, extracted with 



ethylacetate; the organic phase is dried over sodium sulfate, and concentrated in vacuo. 

The residJi^ is purified by chromatography: on silica gel with hexane/ethylacetate, yielding 5- 

r 1 1 ! ' ' • 

OTBDMS^f-fSJ- 4 w -desoxy -4"-(N'phenyisu!foxId-N-methyl)amino-4"-methyl-Avermect[n Bi. 



1 



rhethyl-A^e-iimectin B, are dissolved in 3? nil tetrahydrof uran, then 0.6 ml of a stock solution 

I, IM . 1 



itep B : 0. 



JJ 



20 g of 5-OTBDMS-4"-(S;- 4 I rdesoxy ^"-(N-phenylsulfoxid-N-methyOamino^"- 



're addelj 1 , 



which is prepared from 250 g ! ,70% HF-Pyridin, 275 ml tetrahydrof uran and 125 



20 njil pyridine 
of sodiur: 



The mixture is stirred at roomjltemperature for 24 hours, poured into a solution 
hydrogericarbonate and extracted with ethylacetate. Then the phases are 



J -I ' 



1 1 \l 
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separatedjjthe organic phase is dried over sodium sulfate and the solvents are distilled off. 
The residue is purified by chromatography! on silica gel with methanol/ethylacetate, yielding 



4"-(S)- 4"-desoxy -4 tt -N-mBthylamino-4 w -nfethvl -Avermectin B, 

1 ' m * 



Example F'6: 4^^- ^ssoxy^H?^ acid methyl 

ester)-avermectin B v 



CH a OC(0)^ 




Ste^A : 0 5 g of 5-OTBDMS-4 ra -desoxy- V- methyfoxidoimino-Avermectin B, (P3: Step A) 
are dissolrad in 5 ml of toluene, 0.16 ml of acrylic acid methyl ester is added. The mixture 
is stirred St room temperature far 24 | hours, poured on silica gel and eluted with 
hexane/ethyiacetata (3 : 1) to yietcjjrig 5-OTBDMS^f/?M".desoxy-4^(2 ,M -Methyl- 
isoxazolid i|5-5 , "~carboxyl[c acid methyl ester)-ayermectin B v 

Step B : 0 
acid methy 



.200 g of 5-OTODMS^VH;^ydesoxy^*-(2^ 



solution are 

I 

and 125 m 
solution o : 



ester)-avermectin Bi are disscived in 5 ml tetrahydrofuran, then 2 ml of a stock 
added, which is prepared froiji 250 g 70% HF-Pyridine. 275 ml tetrahydrofuran 
pyridine. The mixture is stirreii; 

it 



at room temperature for 24 hours, poured into a 

sodium hydrogencarbonate and extracted with ethylacetate. Then the phases 

HI. 

I, 



are separated; the organic phase is drlsdUfver sodium sulfate and the solvents are distilled 
off. The residue is purified by chromatography on silica gel with hexane / ethylacetate, 



I 
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4"-(RM ,, -deso^^°-(2 ,,, -methyl|soxazolidine-5 ,,, -carl3oxylic acid methyl ester)- 



avermecbrt B,. 

i 
I 



Example 
avermectin 



4> 

i 



B1. 



4*-f/R>- 4"-desoxy ^"yN-m©thyl-N-(methylcarbonyIoxy-amino)^ n -methyh 




1080 mg 5-pTBDMS-4 u -(R> 4"-desoxy ^|-N-m8thyl-hydroxylamine-4 a -methy| -avermectin 

B, (P3: Slaps A and B) are dissolved in 20 ml dbhloromethane, 1250 mg 

' II " 8 
dimethylairiinopyridine, 370 jxl acetylchloride are added. The mixture is stirred at room 

J I F 

temperature for 30 minutes. The reaction fixture is poured into saturated sodium 

I S 'f 

hydrogens irtoonate, extracted w'rth ethylaeetate, dried over MgsSO^ and concentrated In 
vacuo. 300 mg of the residue is dissolvedjjjn 7.5 ml tetrahydrofuran, then 1 .5 ml of a stock 
solution are 
and 125 mil 



water, and 

j 



added, which is prepared fronji 250 g 70% HF-Pyridine, 275 ml tetrahydrofuran 
jpyridine. The mixture is stirredjat room temperature for 24 hours, poured into 
extracted with ethylaeetate. Then the phases are separated; the organic phase 



Jl + fj — * i -» ■ — — i — 

er sodium sulfate and the solvents are distilled off. The residue is purified by « 
chromatography on silica gel with hexane^ethylacetate, yielding 4"-(R)~ 4"-desoxy -4"~N- 
methyl-N-(methylcarbonyloxy^mino)^ B1 - 

K 
? 

i ■ 



i 
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Example 



Step A : 
Avermectln 



■ 

ESI 4"-fS> 4"-desaxy -4 u -acetyIamino-4"-methyl-Avermectin B, 




ft 

• J 


















I s ! 







OH? 



o a solution of 0.2 g of 5-OTBDMS-4"-fS> 4"-desoxy -*"-amino-4' 7 -methy!«« 
(P1: Steps A to D) and 0.16 mljof pyridine in 4 ml tetrahydrofuran at room 
temperature is added 0.07 ml of acetyl chloride. The mixture is stirred for 1 hour. The 
poured into a saturated solution of sodium hydrogencarbonate and ethyl. acetate, 
with ethylacetate, dried over Na^O*, and concentrated in vacuo. The 5- 
OTBDMS-4j"-fS;- 4"-desoxy ^■-acetylamincM^rnethyl^Avermectin Bi is used without further 



mixture is 
extracted 



10 purification] 



;■] 



i 



is dissolved 

. » 

in 6 ml tetjrahydrofuran, then 1 ml of a stock solution are added, which is prepared from 250 

n Tna/ l li— ri »_*■ ... ■ . _ ' ! . 



g 70% HF-Pyridine, 275 ml tetrahydrofuran and 125 ml pyridine. The mixture is stirred at 
room temperature for 24 hours, poured into water, and extracted with ethylacetate. Then 

are separated; the organic phase is! dried over sodium sulfate and the solvents 
jThe residue is purified by .chromatography on silica, gel with hexane/ 



819 phas t 

are distilled off 



ethylaceta 



te, yielding 4"-(S)- 4"-desoxy -4"-acetylamino-4"-methyl-Avermectin Bi 



.! 
'I 



t 



i 

'1 

V 

ri 
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Example P9: 4"-fSj- 4"-desDxy ^-formylamirio^ B -methyl'Avermec«n 




i 

Step A : To a solution of 0.125 g of 5-OTBDMS-4"-(S;- 4"-desoxy -4 a -amino-4"-methyl- 

i . * 

5 Avenmectinj B t (P1: Steps A to D) in ' 6 ml ethylacetate and 12 ml of sodium 



hydrogencarbonate (1 M) at room temperature is added 0.1 1 ml of acetic formic anhydride. 

The mixture is stirred for 1 hour The mixture! is poured into a saturated solution of sodium 

I I 

hydrogenca;rbonate and ethyl acetate, extracted with ethylacetate, dried over NaaS0 4 , and 



■ ■ 

concentrated in vacuo. The 5-OTBDMS~4 M -(S;- 4"-desoxy ~4Mormylamino-4 fl ~methyI- 

is used without further purification. 



1 0 Avermectin 



Step B: 5-CTBDMS-4 M -(5/- 4"-desoxy ^forn^ylamino^ n -m©thyl-Avemriectin is dissolved in 
5 ml tetratjiydrofuran, then 1 ml of a stock solution are added, which is prepared from 250 g 
70% HF-Fp,ridine, 275 ml tetrahydrofuran arid 125 ml pyridine. The mixture is stirred at 
room temperature for 24 hours, poured into water, and extracted with ethylacetate. Then 



the phases 
are distilled 



are separated; the organic phase lis dried over sodium sulfate and the solvents 
off. The residue is purifiBd by chromatography on silica gel with ethylacetate, 



yielding 4"f-(S;- 4"-desoxy '4"-formylamina-4 ,, -methyl^Avermectin Bi. 

i' 

! 
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■ 

Ol 4"-fS> 4"-desoxy -4"-N, W-<limBthylamino-4' , -metliyl-Avermectin B, 




Ste P A - To a solution of 0.2 g of 5-|OTBDMS-4"-fS> 4"-desoxy -4" -amino-4"-methyl- 
Avermectin B, (P1: Steps A to D) and 0.162 mg of acid pivalic in acetonitrile at room 
temperature is added 0.08 ml of formaldehyde (37%). The mixture is stirred for 2 hours. 
Then 0.02 g of sodium cyanoborohydride is added. The mixture is stirred for 18 hours. The 
poured into a saturated solution of sodium hydrogencarbonate and ethylacetate, 
with ethylacetate, dried over NaaSO* and concentrated in vacuo. The 5- 
OTBDMSj4jVS;- ; 4"-desoxy -4°-N, N-dimethyIamino-4 n -methy[-Avermectin Bl is used 



mixture is 
extracted 



without further purification. 



Ste P B: 5-OTBDMS-4'-fS>- 4"-desoxy -4"-N, N-dimethylamino-4"-methyl-Avermectin B1 is 
dissolved in 5 ml' tetrahydrofuran, then '1 ml of a stock solution are added, which is 



prepared from 250 g 70% HF-Pyridine,. 275 ml tetrahydrofuran and 125 ml pyridine. The 
mixture is sWed at room temperature .for ,24 hours, poured into water, and extracted with 
ethylacetate. Then the phases are separated; the organic phase is dried over sodium 
sulfate and the solvents are distilled off. \ The residue is purified by chromatography on 
silica gel with ethylacetate, yielding 4N(§)- 4"-desoxy -4»-N. N-dimethylamino^--methyl- 
Avermectin Bl . ! 



•i » 
■ » - 
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Prt1: 4"-(S> 4"-desoxy -4"-N-allylamino-4"-methyl-AvBrmectin Bi 




Step A : To a solution of 0.1 65 g of 5-OTBDMS-4 n -(5,>- 4"-desoxy -4" -amino-4"-methyl~ 
Avermectin Bi (P1: Steps A to D) and 0.1 38 mg of potassium carbonate in 8 m) acetonitrile 
is added 0.1 ml of allylbromide. The mixture is stirred for 3 hours at reflux. The mixture is 
poured into water! and ethylacetate, extracted with ethylacetate, dried over NaaSOd, and 
concentrated in vacuo. The residue is usedh/vithout further purification. 



10 



15 



prepared from 250 g 70% HF-Pyridine, 275 ml tetrahydrofuran and 125 ml 



Step B: 5kpTBDMS-4 B -fSJ- 4 lT -desoxy -^-N-allylamino^-methyl-Avermectin B1 (obtained 
from Step ^) is dissolved in 5 ml tetrahydrofuran, then 1 ml of a stock solution are added, 
which is 
pyridine, 
saturated 
Then the 



I 

"He mixture is stirred at room temperature for 24 hours, poured into a mixture of 
s.odium ihydrogencarbonate and; ethylacetate, and extracted with ethylacetate. 
phases are separated; the organic phase is dried over sodium sulfate and the 



solvents are distilled off. The residue is: purified by chromatography on silica gel with 
hexane/eth^lacetate, yielding 4 tt ~(S)- 4 M -despxy -^-N-allylamincMl^methyl-Avermectin B v 



i ■ 
1 

I 



•l 



♦ * 



» 
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? 
i 

.1 



• 
* 



ti -ss. 



12i 4 '-fR/- 4 -desoxy ^'-methylo^c^onylamino^-allyl-Avennectin B, 




Step A : toja solujion of 0.3 g of 5-OTBDMS-4 7 -fR> 4'-desoxy ^'^mino-4'^lly^Avermectin 
monosaccharide (obtained by the same* reactions that with the disaccharide derivative - 
P1: Steps ! A, B, C (Grignard is allylnriagnesium bromide) and D) 6 ml of sodium 
hydrogencarbonate (1 M) and 1 0 ml of ethyjacetate at room temperature Is added 0.06 ml of 
rnethyi chldroformate. The mixture is stirred for 1 hour. The mixture is poured into a 



1 0 saturated 



solution of sodium hydrogencarbonate and ethyl acetate, extracted with 
ethylacetaite, dried over NazSO*, and concentrated in vacuo. The residue is used without 
further pu 

Step B:- 

monosaccharide is dissolved in 8 ml tetrahydrofuran, then 1 .6 ml of a stock solution are 



i 

ification. 

! i 

5hOTBDMS-4 7 -fR> ^-desoxy-^methyloxycartionylamino^'-allyl-Averme^in Bi 



added, whiqh is prepared from 250 g 70%'HF-Pyridine, 275 ml tetrahydrofuran and 125 ml 



pyridine. The mixture is stirred at room temperature for 24 hours, poured into a mixture of 



saturated 
Then the 



sodium jhydrogencarbonate and* ethylacetate, and extracted with ethylacetate, 
phases are separated; the orgabic phase is dried over sodium sulfate and the 



solvents are distillbd off. The residue isfpurified by chromatography on silica gel with 
ethylact 
monosai 



rotate 
accn 



. ! 



> 
> 

: 1 * 
i • 

it* 
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• 



P13: 4"-fR> 4"-desoxy- 4''(4",4 ni -clihydro-1 H-pyrrole) Avermectin B, 




To a sdlution of 1 g of S-OTBDMS-4"-fRJ- 4"-desoxy- 4 ,, -N-allylamino-4' ? -vinyl- 

t i «is 

Bi (P1j: Steps A, B, C (Grignanj is vinylmagnesium bromide) and D, and P11: 



Step A 
Avermectin 

Step A). in 50 ml !of dichloromethane is added 0.07 ml of trifluoroacetic acid, 0.07 ml of 

I i ! »i I 

tetraisopropyltitanium. The mixture is stirred for 1 hour at reflux. Then 0,1 g of Grubb's 



■il, 



catalyst i 



and 0-14 nl of tetnaisopropyftitanium are ac ded. The mixture is stirred for 24 hour at reflux. 
1 0 The solvent 1 is rembved under vaccum and jthe residue is used without further purification. 



Step B: 
(obtained 
are addec 



added. The mixture is stirred for 



24 hour at reflux, then 0.3 g of Grubb's catalyst 



40TBqMS-4 w -f/?> 4"-desoxy- ; 



4*- (4 p J 4 M, Kjihydro-1 H-pyrrole) Avermectin 



frprn Ste!p A) Is dissolved in 25 ml tetrahydrofuran, then 10 ml of a stock solution 



, which ip prepared from 250 g 7(p> HF-Pyridine, 275 ml tetrahydrofuran and 125 
ml pyridine. The mixture is stirred at room jtemperature for 24 hours, poured into a mixture 

15 of saturated sodium hydrogencarbonate arjrd ethylacetate, and extracted with ethylacetate. 

i !r 
p lases are separated; the organic phase is dried over sodium sulfate and the 

solvents are distilled off. The residue is j purified by chromatography on silica gel with 



Then the 



'J. 
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hexane/teti[ahydrqfuran, yielding 
Avermectiri B v 



©104 



: 



:lH 
-TO 



r 97- 



Example P 



4"-desoxy- 4°- (4\4 MI -dihydrcHl H-pyrrole) 



6" 



14: 4"-(fS> 4"-desoxy~ 4*'- 4*1 3'", 6 , "-tetrahydro-pyridine) Avermectin 



.Step A 
Averrnect 
Step A)in 




To a solution of 0.6 g of 5-OTBDMS-4"-fS;- 4*-desoxy. 4--N-allylamino-4"-allyll- 
ni B n (Pl|: Steps A, B, C (Grignaid i: 



I 



is allylmagnesium bromide) and D, and P1 1 : 

i | j j 

30 in! of dichloromethane is added 0.05 ml of trifluoroacetic acid, 0.05 ml of 
teftraisoprodyltitanium. The mixture is stirred for 1 hour at reflux. Then 0.06 g of Grubb's 



il 1 

catalyst is added. The mixture is stirred farij24 hour at reflux, then 0.12 g of Grubb's catalyst 
and 0.10 ml of tetrjaisopropyltitanium are adiled. The mixture is stirred for 24 hour atreflux. 
The solve it js removed under vaccum and^e residue is used without further purification. 



Step B: 5-OTBDMS-4VS;- 4"-desoxy- 4*-- 
B, (obtained from Step A) is dissolved ir 



15 solution are 
and 125 ml 
mixture of 



added 



j 



p'", 4", 3"\ 6"'-tetrahydro-pyridine) Avermectin 
i|15 ml tetrahydrofuran, then 6 ml of a stock 
, which is prepared from'j&SO g 70% HF-Pyridine, 275 ml tetrahydrofuran 



pyridine. The mixture is stirred .at room temperature for 24 hours, poured into a 
saturated sodium hydrogencafbonate and ethylacetate, and extracted with 
ethylacetajte. Then the phases are sepaijated; the organic phase is dried over sodium 
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i. « 

* i 

• I! 

1 M 



ii 



• 



sulfate and the solvents are distilled off: 



silica gel 



tetrahydro- 



ii 

:! 



IgjlOS 



-9B- 



The residue is purified by chromatography on 



with hexane/tetrahydrofuran (1/2), yielding 4"-(S)- 4"<fesoxy- 4~- (1"', 4", 3'", 6"'- 



pyridine) Avermectin B%* 



5 Example PI 5 : 4 , ~(R)-4 , -desoxy-4 , -amino^^cyano-avermectin B1 monosaccharide 



! 

I 

I 

M 
i 

i 

•i H 




Step A ; 3.o! g 4 J K?xo-5-0^bu1yldimethyls9yl-avermectjn B1 monosaccharide are dissolved 



in 20 ml fethyl acetate, then 2,14 ml hexaLriethyldisilazane and 450 mg zinc chloride are 

' i H 
added. The! mixtune is stirred at 50 °C foril4 hours. Then 600 mg trimethylsilyi cyanide are 

added. Stirring is continued at 50 °C for* additional 3 hours. Then the reaction mixture is 

I II 

cooled to 
dried with 



rpom te mperature, extracted with water and ethyl acetate, the organic phase 
sodium j sulfate and the solvent evaporated. 



i. 



. , '1 
to 0 °C, and 0.21 ml methanesulfonic acid 

i j i 

minutes 9 ;then 20 ml aqueous 1N sodium i> t 



with ethyl 
20 evaporatejl 
acetate, yije 



StBp B : The crudej product from Step A isjjdissolved in 20 ml methanol, the solution cooled 

are added. The mixture is stirred at 0 °C for 30 
carbonate are added, and the mixture extracted 
dried with sodium sulfate and the solvent 



acetate. The organic phase ! is 



The residue is purified by chromatography on silica gel with hexane/ethyl 



Example! Fh 



ding 4 -(R)-4'-desoxy-4'-amino': 



-cyano-avermectin B1 monosaccharide- 



6: 4"~(RM"-desoxy^M2,2^ir^^ B1 



.II 
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Step A : 4.0 g 4 s - 




OH 



DXo-S-O-f-butyldimethylsilyl-avermectin B1 are dissolved in 30 ml toluene, 
5 then 2.1 g !2,2<Hniethyl-propyIaminB, 1.0 g zing chloride and 0.93 ml trimethylsilyl chloride 
are added. The m'xture is stirred at 50 °C for 4 hours. Then 1 .9 ml trimethylsilyl cyanide are 
added. Stirring is continued at 50 °C for additional 3 hours. Then the reaction mixture is 
cooled to room temperature, extracted with water and ethyl acetate, the organic phase 
dried with sodium jsulfate and the solvent evaporated, 



Ste P B: The crude product from Step A is dissolved in 40 ml methanol, the solution cooled 
to 0 °C, and 0.36 ml methanesulfonic acid are added- The mixture is stirred at 0 °C for 30 

minutes, then 40 ijnl aqueous 1N sodium bicarbonate are added, and the mixture extracted 

» 

with ethyl iacetate. The organic phase is dried with sodium sulfate and the solvent 
15 evaporated! The Residue js purified by chromatography on silica gel with hexane/ethyl 
acetate, yielding ^-(RJ^Haesoxy^-CZ.g-^imethyl-propylaminoJ^'-cyano-averrnectin B1 . 

• f. 



h I 

PI 7: 4"-(S)-4" 



Example Pi 7: 4"-(S)-4"-desoxy-4"-methylamino-4"-cyano-avermectin B1 



. i 

! I 



• « 

■ 
t 
■ 



• 1 
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Step A : 2.;0 g 4' 



/o 



-100- 




OH 



■ i 



acetate, frien 1.5 
mixture is stirred 



-oxo-S-O-f-bulyldimjethylstlyl-averrTiectin B1 are dissolved in 10 ml ethyl 
ml heptamethyldisilazane and 300 mg zinc chloride are added. The 
at 50 °C for 4 hours. Then 600 mg trimethylsllyl cyanide are added. 



Stirring is; continued at 50 °C for additional 3 hours. Then the reaction mixture is cooled to 

! 1 i | \ | 

room temperaturel extracted with water; and ethyl acetate, the organic phase dried with 

t ' [ ! * * 

sodium sulfate and the solvent evaporated. 



10 Step B : The crude 



to 0 °C, and 0.08 



product from Step A } is dissolved in 10 ml methanol, the solution cooled 



Til rnethanesulfonic 



acid are added. The mixture is stirred at 0 °C for 45 



i « 



minutes,, then 10 ml aqueous 1N sodium 'bicarbonate are added, and the mixture extracted 
with ethyl acetate. The organic phase; is dried wtth sodium sulfate and the solvent 
evaporatstj; The residue is purified by chromatography on silica gel with hexane/ethyl 



1 5 acetate, yielding 4 5 



i • 



-(SJ^-desoxy-^'-methylamino^-cyano-avemiectin B1 . 



1 1 



Example PI 8 : 4^-(R)-4 , -desoxy-4^amiho^ , '-cyano-avermectin B1 



i i 



i 



■ ! 



! i 
i I 



i I 



1 i 

Ml 
•I* 



V 



1 • 

i 

i • 

i' 

y 

* i 



I 

M 

» t 

»t 
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Ste P A: 2j0jg 4 w ^xo-5-0-Nbutyldimet»iylsilyl^avermectin B1 are dissolved in 10 ml ethyl 
acetate, then 1 .4 ml hexamethyldisilazane and 300 mg zinc chloride are added. The 
mixture Is stirred at 50 °C far 4 hours. Then 400 mg trimethylsilyl cyanide are added. 
Stirring isjcpntinue d at 50 °C for additional 3 hours. Then 1he reaction mixture is cooled to 

room temperature, extracted with water knd ethyl acetate, the organic phase dried with 

. | » |i 

sodium sulfate and the solvent evaporated. 



1 0 Step B : The crude 



• • ! 



product from Step A 



s dissolved in 20 ml methanol, the solution cooled 
to 0 °C, and 0.12 rnl methanesulfonic acid are added. The mixture is stirred at 0 a C for 45 



minutes, ijhen 20 ml aqueous 1 N sodium bicarbonate are added, and the mixture extracted 



with ethyl ; 



> ■ i 



The organic phase Is 



evaporated! The residue is purified by 



1 5 acetate, yielding 4 



dried with sodium sulfate and the solvent 
chromatography on silica gel with hexane/ethyl 



Example Pi 9: 4"-(R)-4"-desoxy-4 w -methylamino-4"-cyano-avermectin B1 



t I 

• > 



1 i 



, -(R)-4 , '-desoxy-4"-amino-4 ,a -cyano.avermectin B1 . 
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2.0 g 4"-(R)^-desoxy^"-amino-4"-cyano-averrnectin B1 (P1 B) are dissolved in 20 ml ethyl 
acetate, then 16 ml methyliodide and 20 ml aqueous 1N sodium bicarbonate are added. 
5 The mixture is stirred vigorously at 60 fC for 18 hours. Then the reaction mixture is coolBd 
to room temperature, the phases separated, the organic phase dried with sodium sulfate 
and the solvent evaporated- The residue is purified by chromatography on silica gel with 
hexane/ethyl acetate, yielding 4"-(H)^ w <Jesoxy-^"-methylamino-4"-cyano-avermectin B1 . 

i 

1 0 Example P20 : 4"-(R>4"-desoxy-4 1 -acetylaminc^r-cyano-avermectin B1 



N f 




3.0 g 4 M -(R)-4 w -desoxy-4 w -amino-4 y, -cyano-avermectin B1 (P18) are dissolved in 20 ml ethyl 



15 



acetate, then 20 ml aqueous 1 N sodium bicarbonate are added. The mixture is stirred 

'I I i # 



=1 • 



! i 
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vigorously and 1.6 ml acetylchloride a •© added. Stirring is continued at room temperature 
for 4 hours. Then the phases are separated, the organic phase is dried with sodium sulfate 
and the solvent evaporated. The residue is purified by chromatography on silica gel with 
hexane/ethyl acetate, yielding 4^(R)^"Hjesoxy^^cetylamino-4^cyano-avermectin B1. 



Table A : A compound of the formula 




23 



OH 



wherein R, is sec-butyl (B1a) or isoprbpyl (B1b) and the bond between carbon atoms 22 
and 23 is a double bond, and 





Ra 






Retention time (min) 


« 






• 




B1a 


B1b 


Table A1 : 


CH 3 


H 




H 


5.71 


5.33 


Table A2 ■ 


vinyl 


H 


: 


H 


6.03 


5.55 


Table A3 j 


Ally! 


H 




H 


B.13 


5.87 


Table A4 

» 


PhCH 2 


H 


• 

i ! 


H 


6.24 




Table A5 


CH 3 


CH 3 C(0) 


i 

• 


H 


10.08 


9-23 
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> 

1 

1 

• 
t 


Ra 




> 

1 

< • 


Rc 


Retention time (min) 


• 
1 




■ 


< 




Bla 


B1b 


Table A6 1 


vinyl 


CH 3 C(0) 


« 

* 

\ 


H 


10.69 


9.82 


Table A7j 


Allyl 


CH 3 C(0) 

» 


1 


H 


11 .60 


11.00 


Table Asj 

i 


CH 3 


HC(O) 


t 

• 


H 


10.08 




Table A9 j 

i 


vinyl 


HC(0) • | 


1 
1 

* 


H 


10.67 


9.76 


Table A1 0 


A]Jyl 


HC(Q) 


a 

!« 

t 


H 


11.65 


at i 


Table A1 J 

i 


CH 3 


CH 9 OC(0> |.* , 


H 


11.22 


10.44 


Table A1 2 

! 


CH a 


CH a CH 2 OC(G5) 


H 


11.31 


10.67 


TablB A13 


CH a 


CH a OCH 2 C(Cp) 


H 


11.04 




Table A1 4 

i 


CH 3 


(CH 3 ) 2 NCH 2 Gp) 


H 


5.97 


5.60 


Table A15 

■ 


CH 3 


CICH 2 C(0) 

t 


• 

1 

'A 


H 


10.41 


9.60 


Table A1 6 

t 

9 




CH a C(0)0cjl 2 C(0) 


H 


9.70 


8.91 


Table A17 


CH 3 


CHaSCHaC(O) 


H 


10.54 


9.87 


Table A1 6 


CH 3 


NCCH B C(6) |V 


H 


9.39 


8.70 


Table A19 


CH 3 


2-PySCH 2 C(pV 


CH 3 


12.94 


12.51 


Table A20 


CH 3 


CHaOCHaCHaCP) 

t t 


H 


11.45 


10.69 


Table A21J 

i 


CH 3 


ch 3 ch 2 och|c(o> 

1 t 


H 


12.57 


12.02 


Table A22 


CH 3 


CH 3 | 


I 

* 


CH 3 


5.92 


5.60 


Table A23 - 


PhCH z 


CH a ; 


l« < 


CH 3 


7.25 


6.88 


Table A2f 


CH 3 


H 2 NSO z ' 

1 


« 

• 


H 


10.85 


— 


Table A25 


vinyl 


allyl 


I 

< 


H 


10.40 


10.14 


Table A26 

i 


allyl 


allyl ! j: : 


H 


7.20 


6.72 


Table A27 ' 

i 


Allyl 


Propargyl • i , i 


H 


6.85 


6.58 


Table A28 
i 


CH 3 


allyl 1 

• 


:• 1 
9 ' 


H 


6.03 


5.66 


Table A29 

. j 


CH 3 


CH3 ' 


1 

J 

* 

*l t 


H 


4.99 




Table A30 


CH 3 


CF3CCO) : 

1 


5 • ■ 


H 


12.73 


12.22 


Table A3 


1 


CN 


iPrC(0) ! 


;! 1 


CH 3 


10.53 




Table A3! 


? 


CN 


CH 3 OC(0)' 


ii 1 

1' ■ | 


OH 3 


11.84 


11.20 




♦ 
• 

i 
i 

• 


ii ! ! 

f ! 1 
|! ! 

ii 1 1 

p • 



! Ml 
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Retention time (min) 










Bla 


B1b 


Tab!© A33 


CN 


EtC(0) 


CH 3 


9.87 


9.20 


Table A34 


CN 


EtOC(O) 


CH 3 


11-18 


10.54 


Table A35 


CN 


(CH 2 CH 2 )CHC(0) 


CH 3 


10.24 


9.59 


Table A36 


CN 


CH 3 CHCHC(0) 


CH 3 


11-90 




Table A37 


CN 


HC(0) ; , 


CH 3 


9-14 


8.48 


Table A38 


CN 


CH 3 C(0) 


CH 3 


9.50 


8.85 


Table A39 


CN 


CH 3 OCH 2 C(C) 


CH 3 


9.31 


8.59 


Table A40 


CN 


(CHa) 2 CCHC(P) 


CH 3 


10.48 


9.84 


Table A41 


CN 


CH a !' 

1 


CHa 


12.04 


11.42 


Table A42 


CH 3 


I 

GH3CH2GH2GQ 


H 


12.78 


12.25 


Table A43 


CH 3 


C(0)SCH 2 CH a OCH 3 


H 


13.35 


12.98 


Table A44 


CH a 


C(0)SCH(CHa)2 


H 


13.72 


13.40 


PW fe ■ A\. am I 

Table A45 


***** — 

CH 3 


C(0)SEt 


H 


13.45 


13.13 


Table A46 


CH a 




H 


12.06 


11.26 


Table A47 


CH 3 


EtONHC(O) 


H 


12.43 


11.79 


Table A48 


CH 3 


CH 3 ONHC(0) 

* 


H 


11.75 


11.0 


Table A49 


CH 3 


CH 3 0CH 2 CH^NHC(0) 


H 


11,48 


10.73 


Table A50 


CH 3 


* 

•t 


H 


12.23 


11.48 


Table A51 


CH 3 


CH 3 CH 2 CH 2 NHC(0) 

* 


H 


12.80 


12.26 


Table A52 

• 
• 


CHa 


O 0 

«? 
• 


H 

■ 


12.40 


11.74 


Table A53 


CHa 


HCCCH 2 NHC;(0) 


H 


12.22 


11.53 


Table A54 


CH 3 


(CH 3 ) 2 NC(0).; 


H 


11.80 


11.01 


r *» 
• 

< 

• » 

* 
ft 


» 
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Re 


Retention time (min) 






* 
* 
» 




B1a 


B1b 


Table ASS 


CH a 


CH 3 NHC(0) I 

t 


H 


11.22 


10.40 


Table ASS 


CH 3 


CH 3 CH 2 NC(6) 

w 

4 


H 


12.11 


11.38 


Table A57 


CH 3 


PrC(0) 

• 


H 


12.78 


12,25 


Table A58 


CH 3 


FCH 2 C(0) ; 


H 


12.0B 


11.37 


Table A59 


CH 3 


F 2 CHC(0) ; 


H 


12.73 


12.22 



Table B: A compound of formula 



B a O 



x * 

v 
t 



I 

» 

I 

■ 

» 
■ 




wherein Rt is sec-butyl (B1a) or isopfiropyl (Bljj) and the bond between carbon atoms 22 
and 23 is a double bond, and 



ti 







R» i 






Retention time (min) 


t 




u 






B1a 


B1b 


Table Bl . 


CH 3 


h S: ! 

.< • 




H 


. 4.71 


4.46 


Table B2 


vinyf 


ft ' 

H f. ■] 




H 


4.94 


4.71 


Table B3 


ally! 


H it ' r i 




H 


5.71 




Table B4-, 


vinyl 


CHaOCHjjjbjP) I 




H 


10.03 


m 



i\ * 
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©114 





Ra 


R b ! 

• 




Rc 


Retention time (min) 






;! 




B1a 


B1b 


Table B5 


vinyl 


CH 3 C(0) '•■ 




H 


B.85 


8.00 


Table B6 


vinyl 


allyl 

1 




H 


3.75 


3.38 


Table B7 


ally! 


allyl j 




H 


5.00 




Table B8 


vinyl 


Propargyl • 

• 




H 


5.70 


5.0S 


Table B9 


Allyi 


Propargyl . j 


H 


6.01 


5.41 



i J 



Table C : A compound of formula 



1 *a 




wherein Ri is sec-butyl (Bla) or isopropyl (H1&) and the bond between carbon atoms 22 



5 and 23 is a double bond,and 



ii 









i 
i* 

i: 


i 

* 

1 




Rc 


Retention time (min) 






i j 

i! ; 






B1a 


B1b 


Table C1 




H 


■i 

r 
• 

• 






H 


4.53 


4.16 



. . , EmPf .zeit : 07/04/2004 15:29 



Bnpf ,.nr, :581 P. 114 



/04 '04 14:31 FAX 



31 



^ 

\ 



@1 



70447 



-108 

i 



i ' 
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; 
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Rb | f 




Rc 


Retention time (min) 






i 


1 

\ 






B1a 


Bib 


Table C2 


vinyl 


H \ 


1 

1 

1 ! 




H 


5.42 


5.12 


Table C3 


Allyl 


H | 1 

11 ! 




H 


5.60 


5.33 


Table C4 


PhCH z 


» i \ 




H 


6.03 


5.81 


Table C5 


HCC 


H } [ 




H 


5.32 


5.07 


Table C6 


Ph 


H 1 i 




H 


6.13 


5.87 


Table C7 




CH 3 C(Q) ] 1 


* 


H 


9.82 


9.01 


Table C8 


vinyl 


CH 3 C(0) j 

11 


! 

• • 

L 




H 


10.04 


9.24 


Table C9 


Allyl 


CH 3 C(0) j 


1 

t « 
1 
1 

> i 




H 


10.24 




Table C10 


HCC 


CH 3 C(0) 


i 

{ 




H 


9.13 




Table C1 1 


PhCH 2 


CH 3 C(0) ' 

! 


! i 




H 


11.44 


10.68 


Table C12 


PhCH 2 


HC(O) j 


f 

!> 1 




H 


15.44 




Table C13 


CH 3 


HC(0) i 

1 


• 




H 


9.74 




Table C14 


vinyl 


HC(0) |f I 




H 


10.35 




Table C15 


Allyl 


HC(Q) 


f i 




H 


10.72 




Table C1 6 


HCC 


hc(o ; 




H 


9.43 


m 


Table C17 


HCC 


CH 3 0C(0) 1 f 




H 


10.30 


— 


Table C1S 


CH a 


CH 3 CH a OC(C$ j. 


1 


H 


11.57 




Table C19 


HCC 


CH 3 CH 2 OC(d|- \ 




H 


10.94 


— 


Table C20 


HCC 


CH 3 OCH 2 C(c| J 




H 


10.03 


m 


Table C21 


CH a 


CH 3 OCH z CH|b(0) [ 


1 


H 


11.28 


•» 


Table C22 


CH 3 


CH3CH2OCH5 


p(O) j 




H 


12.39 


11.78 


Table C23 


CH3 


CH 3 J 


i f 

1! . 




CH 3 


6.61 


6.19 


Table C24 


HCC 


CHa 


1 

[ 




CH 3 


5.87 


5.65 


Table C25 


vinyl 


allyl 


L 
! 




H 


6.08 


5.76 


Table C2B 


allyl 


allyl 


i' I 




H 


6.67 




Table C27 


CH 3 


Propargyi j 


1 1 
1 i 




H 


6.24 




Table C28 


Allyl 


Propargyl 


1 . i 

r i 




H 


6.26 
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Sine 



1 
I 
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1 


j 

j 




Rc 


Retention time (min) 






I 
•• 


1 






B1a 


1 B1b 


Table C29 


CH 3 


allyl j 




• 




H 


6.40 


I 5.98 


Table C30 


CH 3 


CH 3 | i 




H 


4.86 




Table C31 


CH 3 


CH 3 j \ 

ill • i 




OH 


5.78 




Table C3Z 


CH3 


OC(0)CH 3 j 


* 

1 
1 

• 
• 

* 




CH a 




12 50 


Table C33 


CN 


H | 

J 


1 

i ! 




H 


8 25 

Vim* ' 


7 62 


Table C34 


CN 


CH 3 C(0) j 


1 
• 

i 
1 

w 




H 


8.12 

V. 1 mm 


! 7 50 


Table C35 


CN 


CH a 1 

J 


1 
■ 

f 

« 




H 

♦ 


8 76 


8 6 


Table C36 


CN 


CH a CH 2 C(0)] 


! ! 




H 


9 37 

**** m N-* v 


8 72 


Table C37 


CN 


CH 3 0C(0) 1 


1 ! 




H 


9 74 




Table C38 


CN 


(CH2CHz)CHCil(b) \ 

11' 1 • 




H 


9.65 


8.96 


Table C39 


CN 


CH 3 CH 2 OC(<i 






H 


9.60 


9,02 


Table C40 


; CN 

■ 


CH 3 OCH 2 C(dj 

In 






H 


10.01 


9.28 


Table C41 


1 CN 


CH 2 CHCH 2 0&(b) ! 




H 


1 0.52 


9.B7 


Table C42 


i CN 

_ 


tBuC(O) if ' || 


! 


H 


11.25 


1 0.59 


Table C43 


1 

! CN 

1 


)PrCH z C(0) ;' | 


* 

w 




H 


10.48 


9.79 


Table C44 


: cn 


CH 3 CH 2 CH z qb'(0) J 




H 


1 0.99 1 


10.37 


Table C45 


CN 


f-°w 0 i' 1 

CM.. . \ 




H 


1 0.56 


9.87 j 


Table C46 


|CN 

• 


ch2Chch 2 cf!jj 


2 bc(0) \ 




H 


10.98 I 


1 0.38 


Tabre C47 


CN 


EtaCHC(O) i| 


* 
> 
• 
• 
* 


H 


11.08 


1 0.48 


Table C48 


CN 


CH 3 (CH2) a C(c|^ j 




H 


1 0.95 1 


1 0.34 


Table C49 


CN 


CH a C(0)0CH'Ic(0) ? 

'« - l 




H 


9-14 1 


8.47 I 


Table C50 


CN 


CH a 0C(0)CHlc(O) 

'HI 


• 




H 


9.67 1 


9.02 | 


Table C51 


CN 


CH 3 (CH2) 2 OC^6) 






H 


11-48 I 


10.88 1 


Table C52 


CN 


CICH E (CH B ) 2 cJ6) I 




H 


9.74 I 


9-14 1 


Table C53 


CN 


CyclohexyiC(<|).: [ | 


H 


11.31 j 


10.68 1 
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i 

> 




Rc 


Retention time (min) 






• 






B1a 


B1b 


Table C54 


CN 


CH 3 (CH2) 5 C(©j 1 


H 


11.54 


10.96 


Table CSS 


CN 


m-CH 3 PhC(C§ 


H 


11.19 


10.58 


Table C56 


CN 


PhCH 2 C(Q) | 




H 


10.17 


9.50 


Table C57 


CN 


CICH 2 C(CH 3 }fc(0) • 


H 


10.54 




Table C58 


CN 


CiCH 2 (CH 2 ) 3 d(0) 


H 


9.30 




Table C59 


CN 


p-FPhC(O) | 


• 


H 


10.77 


10.15 


Table C60 


CN 


m-FPhC(0) j 


> 


H 


10.72 


. 1 0.07 


Table C61 


CN 


o-FPhC(O) j 




H 


11-27 


•10.64 


Table C62 


CN 


CH 3 (CHa) 6 C{©) 


H 


12,07 


11.52 


Table C63 


CN 


EtOC(O) (ChJ) 2 C(0) 


H 


9.55 


8.90 


Table C64 


CN 


HC(O) | 




H 


8.30 


7.68 


Table C65 


CN 

1 
» 


Bu : ! 




H 


12-58 


12.05 


Table C66 


jcN 

i 
i 


tBuCHj. 


• 


H 


13.77 


13,13 


Table C67 


! CN 

1 

■ 


(CH 2 CH2)CH(|h2 


H 


12.59 


12.00 


Table C68 


CN 


CH 3 CH 2 0(ChI) 3 

•1 


H 


12.11 


- 


Table C69 


; CN 


CH3CH2CH2 ,j 




H 


12.78 


12.16 


Table C70 


CN 


iPrC(O) | 




H 


10.10 


9.41 


Table G71 


CN 


• 

iPrO(CH 2 ) 3 J 




H 


10.63 




Table C72 


CN 


CICH a CH 2 C(G 


> 


H 


9.70 


9.05 


Table C73 


CN 


• 

• 
* 


• 

■ 

■ 


H 


10.03 


9.36 


Table C74 


CN 


tBuCH 2 C(0) \ 

•* 


• 


H 


11.12 


10.49 


Table C75 


CN 


EfsNC(O) 

• 


1 


H 






Table C76 

• 

i 


CN 


s O 'i 

» 


* 
• 


H 


10.73 




Table C77 


CN 


o-cH 3 Phc(o);; 




H 


10.98 


10.42 


• 
• 

i 
i 

• 

« 

t 

• 


i '« 

t 

!• 

1 

: 

f 
« 

i 


i 

t 
• 

• 

1 
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Table D : A compound of formula 



• 
» 

4 



-111" 







R» 


Rc 


Retention time (min) 










B1a 


B1b 


Table C78 


CN 


PhOC(O) 


H 


10.88 


10.28 




OH 



wherein R-, is sec-butyl (Bla) or isopropyl (Bib) and the bond between carbon atoms 

■ 

and 23 is a double bond, and 



> 



5 







Rb 

i 


Rc 


Retention time (min) 






• 




B1a 


B1b 


Table Dl 

• 


;ch 3 

t 


h ; 

i 


H 


3.95 




Tab!© D2 


i vhyl 


H 


H 


4.06 




Table D3 


! Allyi 


H f 


H 


5.71 




' Table D4 

• 


|CH a 


CH 3 C(0) , 


H 


8.7 


7.90 


Table D5 


jCH 3 


HC(O) 

• 


H 


8.54 


7.74 


Table D6 


! vinyl 


CH a C(0) 

... . ► 


H 


7.04 




Table 07 


'vinyl 

t 


CH 3 OCH z C(0) ! 


H 


8.31 





1 

• 

I 
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Tabla E : A compound of formula 



! 




I 
i 
1 







Rb \ 


Re 


Retention time (min) 






• 

i 
• 

i 




B1a 


B1b 


Table 08 


vinyl 


CH 3 OC(0) 1 


H 


8.64 


— 


Table D9 


CH 3 


CH 3 OCH 2 C(0) ; 

t 


H 


9.5S 


8.70 


Table D10 


Allyl 


CH a OC(0) j 


H 


9.43 


8.71 


Table D11 


Allyl 


CH 3 C(0) ( 


H 


7.70 




Table D12 


vinyl 


allyl ] 


H 


3.75 




Table D13 


allyl 


allyl I 


H 


4.55 




Table D1 4 


vinyl 


Propargyl J 


H 


6.19 




Table D15 


Allyl 


Propargyl jj 


H 


5.09 




Table Dl 6 


CN 


! 


H 


7.35 


m 


Table D17 


CN 


CH a • 

■ 


H 


8.05 


m 



23 



! 
I 
i 

) 



9 
4 



OH 



Empf .zei t :07/04/2004 15:3.0. 



Empf.nr.:581 R.119-. 



07/04 04 14:31 FAS 



O120 



r 



r 

I 

1 

70447! 



-113- 



wherein Rt is : sec-butyl (B1 a) or isopropyl (B1 b) and the bond between carbon atoms 
and 23 is a double bond, and 



• 


Rc 






Rr 


R, 


Retention time (min) 


« 
1 

• 

• 












Bla 


B1b 


TablQ E1 


CH 3 


CO2CH3 


H 


H 


H 


14.78 




Table E2 

1 


CH, 


CO2CH2CH3 


H 


H 


H 


12.75 




Table E3 

• 


CH 3 


> 


H 


H 


H 

• 


12.06 


11.39 


Table E4 


CH 3 


COgtBu 

■ 


H 


H 


H 


13.39 
13.49 


13.06 
13.17 


Table E5 

1 

t 

■ 


CH a 


PhSO E ! 


H 


H 


H 


13.17 


m 

12.80 


Table E6 


CH 3 


OEt 


H 


H 


H 


12.32 
11. 8D 




Table E7 

u 

* 


CH a 


CH 2 OC(0)CHa 


H 


H 


H 


11.67 
11.19 




Tikble ee 

i 

t ! 

1 
1 

{ 

i 1 

1 1 

1 

a 


CH 3 


CN 


H 


H 


H 


12.89 
12.70 


12.43 
12.22 


T4bl© E9 


1 

| CH3 


CHO 


H 


H 


H 






ble 


• 
> 

!F: A con 


1 

< 
• 

« 

ipound of formula 
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wherein Rj is sec-butyl (B1a) or jsopropyl (B1b) and the bond between carbon atoms 22 

and 2k is a double bond, and 

I 



I 

I 


Rc 






Retention time (min) 




i 
i 








Bia 


B1b 
















T^ble F1 

• 
i 


C(0)OMe 


C(0)OMe 


CH3 


13.34 


13.02 



Table 



|G: A compound of formula 



I 
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OH 

wherein R n \s sec-butyl (B1a) or isopropyl (B1b) and the bond between carbon atoms 22 



and 23 is a, double bond, and 

r 



j 

i 


n 


Rc 


1 Rd 




Ri 


Retention time (min) 




* 












B1a 


B1b 


Table G1 

i 


i 


H 


H 

* 


H 


H 


9.57 






ible G2 


0 


H 


H • 


H 


H 


3.94 





Table 



!H: A compound of formula 



i ♦ 



8 
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wherein Ri is sec-butyl (Bla) or isopropyl (B1b) and the bond between carbon atoms 22 



and ^3 is a double bond, and 







n 


Rc 


Rc 




Rf 


Retention time (min) 




t 
t 

i 












Bla 


B1b 


Table H1 


1 


H 


h \ 

1 


H 


H 


9.87 




Ti 


ifale H2 

1 


0 


H 


H 


H 


H 


3.47 





Table 



[: A compound of formula 



i • 



! ■ 



♦ • 
I 1 
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OH 



wherein R, is seobutyl (B1a) or isopropyl (B1b) and the bond between carbon atoms 22 
and 23 is a double bond, and 







Retention time (min) 






B1a 


B1b 


Table 11 


H 


4.49 





5 Table J : A compound of formula 
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23 




OH 



wherein Ri Is sec-butyl (B1a) or isopropyl (B1b) and the bond between carbon atoms 22 
and 23 is a double bond, and ; 



1 




Retention time (min) 






51a 


B1b 


Table J V 


H 


3.62-3.45 j 





5 Also made available are compounds having the following characteristics: 

I 



Table K1 


A compound corresponding to a line of Tables A to J ? wherein is cyclohexyK 

! 
1 


Table K2 


A compound corresponding to a line of Tables A to J, wherein Ri is 1 -methyl butyl. 


Table K3 


A .compound corresponding to a line of Tables A to J p wherein the bond between the 

i 

carbon atoms 22 and 23 is a single bond. 

; : i 


Table K4 


A compound corresponding ti 
carbon atom at the e position 


> a line of Tables A to J, wherein the configuration of the 
is opposite of that represented. 


Table K5 


A compound corresponding to a line of Tables A to J, wherein R, Is cyclohexyl and the 

' ! 1 
bond between the carbon atoms 22 and 23 is a single bond. 

i: • ■ 1 


Table KB 


A compound corresponding to a line of Tables A to J, wherein R, is 1 -methyl butyl and the 

i 1 j 
bond between the carbon atoms 22 and 23 is a single bond. 

; i 


• 

« ; 

• 
■ 


i 
i 
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Table K7 



Table K8 



©126 



1 -119- 



A| compound corresponding to a Jine of Tables A to J. wherein is cyclohexyl, the bond 

between the carbon atoms 22 and 23 is a single bond and the configuration of the carbon 
• i 

atom at the e position is opposite of that represented. 



A' compound corresponding to a line of Tables A to J, wherein R 1 is 1 -methyl butyl, the 

bpnd between the carbon atoms 22 and 23 is a single bond and the configuration of the 

I 

carbon atom at the e position is opposite of that represented. 



Biological Examples: 

! 

Example Bl: Activity against Spodoptera Ifttoralis 



Young soya bean plants are sprayed with an aqueous emulsion spray liquor which 
comprises 12.5 ppm of active compoi 



populated with 1 0 caterpillars of the 



>und, and, after the spray coating has dried on, 



first stage of Spodoptera littoralis and introduced into a 
plastic container. 3 days later, the reduction in the population in percent and the reduction 
in the feeding damage in per cent (% activity) are determined by comparing the number of 
dead caterpillars and the feeding dahiage between the treated and the untreated plants. 



the compound from Table A5, Table 



A24, Table !A42, Table B1 , Table C1 
Table D8, Table D9, Table H1 



activity. 



A6, Table A7, Table A8, Table A1 1 , Table A1 3, Table 
, Table C23, Table C29, Table Dl r Table D2, Table DS, 
a reduction in the pest population by more than 80%. 



15 Example B2: Activity against Soodoptera littoralis. systemic: 



Maize seedlings are placed into the :est solution which comprises 12.5 ppm of active 
compound. jAfter 6 days, the leaves are cut off, placed onto moist filter paper in a Petri dish 
and populatfed with 12 to 15 Spodoptera littoralis larvae of the L, stage. 4 days later, the 
reduction of, tjie population in per cent {% activity) is determined by comparing the number 
of dead caterpillars between the treated and the untreated plants. 



In this test, thje compounds of fonnu 



i» i 



the compound from Table A5, Table 



i i 

i 

\ i 

i; 



ae (I), (III), and (V) show good activity. In particular, 
A6, Table A7, Table A8. Table AH, Table A13, Table 
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A24, Table! A42, Table B1 , Table CI , Table C23, Table C29, Table D1 , Table D2, Table D6, 

I « 

TablB D8, Table D9 l Table H1 effecjt a reduction in the pest population by more than 80%. 



Example B3: Activity against Heliothis viresoens 

i | 

35 0- to 24-hour-oId eggs of Heliothis viresoens are placed onto filter paper in a Petri dish 

!■ • 
on a layer of .synthetic feed. 0.8 ml of the test solution which comprises 12.5 ppm of active 

i i 

compoundjis then pipetted onto the filter papers. Evaluation is carried out after 5 days. The 

i i 

reduction in the population in per cent (% activity) is determined by comparing the number 

i « 
of dead eggs and larvae on the treated and the untreated filter papers. 

« ! 
* I 

In this test, itHe compounds of formulae (I), (III), and (V) show good activity. In particular, 
the compound from Table A5, Table A6. Table A7, Table A8, Table A1 1 , Table A13 f Table 
A24, Table |A42, Table B1 f Table CI, Table C23, Table C29, Table D1 , Table D2, Table D6, 
Table D8, Table D9, Table Hi effect a reduction in the pest population by more than 80%. 



15 Example B4: Activity against Plutella xvlostella caterpillars 



I 
I 

Young cabbage plants are sprayed with an aqueous emulsion spray liquor which comprises 
12-5 ppm of the active compound. After the spray coating has dried on> the cabbage plants 
are populated with 10 caterpillars of jthe first stage of Plutella xyiostella and introduced into 
a plastic container. Evaluation is cariried out after 3 days. The reduction in the population in 
20 per cent anji the reduction in the feeding damage in per cent (% activity) are determined by 

! j 

comparing the number of dead caterpillars and the feeding damage on the treated and the 
untreated plants. 

i- ■ i 
In this test, the compounds of formulae (I), (III) and (V) show good activity against Plutella 

xyiostella. Ijn particular, the compound from Table AS, Table A6, Table A7 S Table A8, Table 

A1 1 , Table i Al 3, Table A24, Table a|*2. Table B1 , Table C1 , Table C23, Table C29, Table 

D1 , Table D2< Table DB, Table D8, Table D9, Table H1 effect a reduction in the pest 



population by more than 80%. 



Example B5: Activity against Fnankliiniella occidentalis 



i • 
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ln Petri dishes, discs of the leaves of beans are placed onto agar and sprayed with test 
solution which comprises 12.5 pprn of active compound, in a spraying chamber. The leaves 
are then populated with a mixed population of Frankliniella occidentalis. Evaluation is 
carried out after 1 0 days. The reduction in per cent (% activity) is determined by comparing 
5 the population on the treated leaves with that of the untreated leaves. 

In this test, the compounds of formulae (I), (III), and (V) show good activity. In particular, 
the compound from Table A5, Table A6 F Table A7, Table A8, Table A1 1 , Table A1 3, Table 
A24,Table|A42, Table B1 P Table C1, Table C23, Table C29. Table D1. Table D2, Table D6, 
Table D8, Table D9, Table H1 effect a reduction in the pest population by more than 80%. 



Example B6: Activity against Diabrotica balteata 

Maize seedlings are sprayed with an aqueous emulsion spray liquor which comprises 



12.5 pprn of active compound and, after the spray coating has dried on, populated with 
10 larvae of the second stage of Diabrotica balteata and then introduced into a plastic 
15 container. After 6 days, the reduction in the population in per cent (% activity) is determined 
by comparing the dead larvae between the treated and the untreated plants. 



In this test, 
compound 



compounds of formula (I), (III), and (V) show good activity, in particular, the 
Torn Table A8, Table A9, Table A1 1 , Table A1 2, Table C23. 



20 Example B7: Activity against Tetranvchus urttcae 



Young bean plants are populated with a mixed population of Tetranychus urticae and, after 
1 day, sprayed with an aqueous emulsion spray liquor which comprises 12.5 pprn of active 

compound, [incubated at 25°C for 6 days and then evaluated. The reduction in the 

J ■ • 

population in per cent (% activity) is determined by comparing the number of dead eggs, 
25 larvae and adults on the treated and on the untreated plants. 

I; ! 

In this test.:th|e compounds of formulae (I), (111), and (V) show good activity. In particular, 
the compound from Table A5, Table AB, Table A7, Table A8, Table A1 1 , Table A13, Table 
A24, Table A42, Table B1 , Table C1 \ Table C23, Table C29, Table D1 , Table D2, Table D6 F 
Table D8, Table.D9, Table H1 effect a reduction in the pest population by more than 80%. 
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CLAIMS 



15 



1 . A compound of the formula (I) 





(I), 



OH 



i 4 

I 

i 

{ f, 
• « 



5 wherein the! bond between carbon atoms 22 and 23 indicated with a broken line is a single 



or double bond, 



m 



Ri 



R; 



i; 
i 

is 

> 
i 



Oor 1, 



represents a Ci-Cizalkyl, C 3 -Cacycloalkyl or C2-C 12 alk;enyl, group, 



represents a hydrocarbyl group orp substituted hydrocarbyl group, and 



10 R 3 and FU 



represent, independently of each other, hydrogen or a chemical constituent, or 



either R a arid R 3 together or R 3 and R* together represent a three- to seven-membered 

alkylene or a four- to seven-membered alkenylene bridge, for each of which at least one, 

i • • * 

preferably d CH 2 group may be replaced by Q, S or NR 5 , where Rg represents hydrogen or 
a hydrocarbyl! group or a substituted hydrocaijbyl group; or, if appropriate, an E/Z isomer 
and/or tautolrrier of the compound of formula (lj>, in each case in free form or in salt form. 



t 



.1: 



• M 

* s* i h 
2. A process for preparing a compound of formula (I) 



I; 1 



I 

i 

i 



l 



f 

I 



At 
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wherein 




(I) 



■R2» R3 7 Hj, the bond between the carbon atoms 22 and 23 and m are as 



defined in c aim 1 , comprising the steps of: I 



5 (i) synthesising a compound of formula (a) 

- i 



c 

i 



t. 



wherein R,j 




o-a 



(a) 



jfte bond between the carbon atoms 22 and 23 and m are as defined for 



formula (!) in claim ' 1 and Q is a protecting groifrp; 



■ I 



1 I 

! 1 
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(ii) reacting a disulfide, an aliphatic or aromatic phosphine and a compound of formula (a) 
to yield a sulfenimine derivative of the compound of formula (a); 



(iii) oxidising the sutfenimine derivative of the compound of formula (a) to yield a sulfinimine 

i 

5 derivative of the compound of formula (a); 



(iv) reacting an organometallic reagent having 
the compound of formula (a) to yield a dssoxy 
compound of formula (a); and 



the Hs group with the sulfinimine derivative of 
- sulfinamide - hydrocarbyl derivative of the 



either 



■ 

« • ; 

(va) removing the sulfinyl group and protecting group Q either in one step or one after 



another to yield a compound of formula (I), wti 



(vb) removing sulfinyl group alone, carrying out reactions on one or more of R a> R 3 and R* 

groups to modify the group and then removing the protecting group Q to yield a compound 

< ,! 

of formula (1 ). 



re R3 and Rd each represent hydrogen, or 



3. A process for preparing a compound of formula (I) 



! ! 
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(I) 



wherein Ri,>R s , Ffe, Fix, the bond between the ©arbon atoms 22 and 23 and m 
defined in claim 1 , comprising the steps of: 



(i) synthesising a compound of formula (P) 



are as 




> i 



o-x 



(W 



Empf.zeit 107/04/2004 15:31 



ll 



Enpf.nr.:581 P. 132 



07/04 '04 14:32 FAS 



@133 



i , 



JUNG 



H2S- 



wherein R lf the bond between the carbon atoms 22 and 23 and m is as defined for formula 
(I) in claim 1 and X is H or Q, where Q is a protecting group: 



(ii) reactinglN-Fyiydroxylamine or saltlthereof j with a compound of formula (P) to yield a 



5 nitrone derivative of the compound of formula ;(0); 



10 



either 



I! 



' ! 4 i 

(iiia) reacting an onganometallic reagent having [the R 2 group wrth nitrone derivative of the 

I j i: j 

compound of formula (fJ) to yield a desoxy — N-Rihydroxyamino * hydrocarbyl derivative of 

' i • is 

! i 1 't J 

the compound of formula (P), where isjas defined for formula (I) in claim 1, or 



H ! 



(iiib) reacting an alkene or an alkyne derivative With the nitrone derivative of the compound 
of formula (p) to yield a desoxy - N-isoxaioIidine derivative or 2,3-dihydn>isoxazole 

, • S : 

derivative respectively of the compound of formula (0); and 



1 ' 



ii ■ 



1$ either 



(iva) removing the protecting group Q,jrf present, to yield a compound of formula (I), where 
R 3 is OH in the event of reaction step (iiia), or where R 2 and R 3 is an alkylene or alkenylene 
bridge with a CH 2 group replaced by an oxygen .atom in the event of reaction step (iiib), or 

! ! i 

(ivb) carrying out reactions on one or more of Rz, R 3 and R* groups to modify the group and 



20 removing the protecting group Q, if present, tow yield a compound of formula (I). 



4. A process for preparing a compo'und of formula (I) 



I 
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wherein Ri.lRa, FU, the bond between thecart> 

■ 

claim 1 anci'Rz is CN, comprising the steps of 



(I) 



n atoms 22 and 23 and m are as defined in 



5 (i) synthesising a compound of formula O) 




o— x 



0) 



wherein R 1f jlhe bond between the carbon atoms 22 and 23 and m is as defined In for 

I i i 

formula (I) m claim 1 and X is H or Q, where Q is a protecting group; 
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(Ha) reacting the compound of formula (jp) wrth a silytated amine (having the R 3 and R* 



groups) in; presence of a Lewis acid and a 



trialkylsilyl cyanide, to yield a compound of 



formula (I) With the proviso that the oxygen atom at the 5-carbon position is protected, if Q 

is present, and wherein R lf R 3 , R4, the bond between the carbon atoms 22 and 23 and m 

« 

are as defined in claim 1 , and R 2 is CN, or 

(iib) reacting the compound of formula (0) witn an amine of formula R3R4NH, a chlorosilane, 
a Lewis acid and a trialkylsilyl cyanide to yiefcl a compound of formula (I) wrth the proviso 
that the oxygen atom at the 5-carbon position is protected, if Q is present, and wherein Ri, 
R 3 , R4, the bond between the carbon atoms 22 and 23 and m are as defined in claim 1 , and 

R 2 is CN; : : 



! 

(iii) optionally carrying out reactions on one or 
and 



oth of R, and R A groups to modify the group; 



(iv) removing the protecting group Q, if preserft to yield a compound of formula (I), 

! • 



1 

5. A compound jof the formula (1 1 1) 



B 



■a- 




23 



M 

• i 



! 
1 

P 
» 




(III) 



I" 
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or double bond, 

m is 0 or 1 , 
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22 and 23 indicated with a broken line is a single 



R, represents ajc^C^alkyl, C 3 -Cacyclo4lkyl or CsrC^alkenyl, group, 

hi i. 



R 



a 



represents C^-Cealhyl that is optionally substituted with one to five substituents 

1 i 



selected from the group consisting of halogen, d-C e alKoxy, hydroxy, cyano and 
benzyj, aryi; benzyl, hetsroaryl, or aryl, benzyl or heteroaryl, which, depending o 
the possibilities of substitution on the ring, are mono- to trisubstituted by 
substituents selected from the group consisting of OH, halogen, CN, N0 2> 
C 1 -C 1 ialkyl,.C l -C 1£ haloalKyl > Ct-C^aJkoxy; C^ghaloalkoxy, CVCgalkylthio and 
CTCzhaloalkylthio 1 , and 



Q 



represents a suitable protecting group to prevent reaction on the oxygen atom 



on 5-carbon position; or, if appropriate, an 'E/Z isomer and/or diastereoisomer 



and/or tautomer ofjthe compound of formula (III), in each case in free form or in salt 



15 form. ' 



6. A compound 



a 

i 



■i 



of the formula (V) 



a 





• 
» - 

» 



« « 



» » 
1 



O— X 



(V) 



I 



I 
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i 



wherein the bond between carbon atoms 22 and 23 indicated with a broken line is a single 
or double bond, 



■ i 



i 



m is 0 or 1 , 
R 1 represents a 



d-dzalkyl, Cg-Cecycldalkyl or Qrdzalkenyl, group, 



Js 



■ | 

5 Fla represents ajchemical constituent, and 



represents H 



or Q, where Q is a suitable protecting group to prevent reaction on the 



oxygen atom on 5-]carbon position; or, if Appropriate, an E/Z isomer and/or diastereoisorner 

and/or tautomer ofithe compound of formula (V), in each case in free form or in salt form. 

i : i| 



i 



10 



20 



25 



7. A pesticidal composition comprising -at least one compound of the formula (l) y (III) or 
(V), as defined in dlaim 1 , 5 or 6 respectively, as active compound, and at least one 
auxiliary. i 



■ 

'! 



8. A method for controlling pests comprising applying a composition defined claim 7 to 

''i _ ■ 



1 5 the pests or; their hiabitat 



i : 

i 

• i 



9. A process fcjr preparing a composition defined in claim 7 comprising mixing intimately 

' « j " i * 

and/ or grinding at least one compound least one compound of the formula (I), (III) or (V), 

! 

as defined in claimfl 7 5 or 6 respectively, ais active compound, with at least one auxiliary. 

1 111 



» t 



1 o. The use of a compound of the formula (I), (HI) or (V), as defined in claim 1 , 5 or 6 
respectively, for preparing a composition alb defined in claim 7. 



i » 



1 1 . The use of a bomposition as defined in claim 7 for controlling pests 

i 



> 



i 

i; 
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1 2. A method for protecting plant propagation material comprising treating the 
propagation material, or the location where the propagation material is planted, with a 
composition defined in claim 7. 



1 3. A pest resistant plant propagation material having adhered thereto at least one . 
compound of the formula (I), (III) or (V), as defined in claim 1, 5 or 6 respectively; preferably 
treated by the method of claim 1 2. 



14. The use of compound defined in claim 5 or e for preparing a compound of formula (I) 
10 as defined in claim 1 . 



1 1 
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ABSTRACT 



Avermectin and Avermectin monosaccharide substituted in th e 4"- and 4^oosrtion 
respectively 



A compound of the formula (I) 




22 




(I), 



15 



wherein the bond between carbon atoms 22 and 23 indicated with a broken line is a single 
or double bond, 



10 m 



Ri 



Ft 



is 0 or 1, 

represents a C n -C 1s alkyl» QrCacydoalkyl or C2-Ci 2 alkenyl, group, 
represents a hydrocarbyl group or a substituted hydrocarbyl group, and 



R 3 and FU represent, independently of each other, hydrogen or a chemical constituent or 
either Hz and R 3 together or R 3 and R4 together represent a three- to seven-membered 
alkylene or a four- to seven-membered aikenyiene bridge, for each of which at least one, 
preferably a, CH 2 group may be replaced by O, S or NR S . where R B represents hydrogen or 
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» » 



a hydrocarbyl group or a substituted hydrocarbyl group; or, if appropriate, an E/Z isomer 
and/or tautomer of the compound of formula (I), in each case in free form or in saft form. 



» • 
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